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country and language of Charles Bell—a fact which accent- 
uates the intention to pay thereby a deserved homage to 
t] 


he memory of one of the founde rs of new yphysi LOgy. 


| 
} ] . 1 4 . _ . ‘ lx 
I shall deal in th present essay on musi ilar nerves only 
\]] nee] are 1] phi | wit} rnd « re C 
Ali muscies are supphec with motor and sel ry nerve 
1 1: . , 1 
though this fact is rarely d monstrabl wnatomi 
always so physiol ically in health or disease. ( 1h) l 
it 1s easily demonstrated in the case of volunt 
5 | } 
D\ sq uec ne OL lie \ 5 WHhICI 5] nha wt! ! - | 
pletely l these organs ich an ex¢ Ul roa 
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] + + 
been } pared tor tl Lal statiol I ! 
Lh muscular sensibility has been ( ( 
from the psycho-phy sical point of v 
1s 4 , . 
prin a t CONdItI ( \ ul ( a 
But this property used considered 
ceneral sel ry Sind Nobod l { 
connecting ti sel hn the 1 ! ( ! 
to say that t conti excited by the lat 
+ ] 
ILS LOCYVUul | L 5 \ l t t | 
OoTrmel Tl] l » @ ( ( ae) 
sid 
Now when, after ( les Bell ( 
4tC7 € me LO ¢ I l 
Way I eX1stel ( i Ul eC ¢ a 
( np a OL two } ( l La i ¢ , 
col cted t ( } t Lad t! \ 
I tor he \ Ol l l I ] flu ced ( 
’ , ] 
conaucriors i S inited Cit } 
system ? One \ uld ve tI j a to ¢ ‘| I 
1: , 
Hotning pu a dl ( l l i¢ } 
But I hope to show that both tl | 
I 
“4 + t ft 4 + . -= +] 7 } ; 
interpretation Of iacts, gain by the adoption « ( ries } 
Roel)’ = e 4} ; el 
Deis view OF the nerve-circult. 
And HYst: What ana omical idea Cal i l l L ¢ 
. “46 t | ] +] Pa lati 
circuit? We know absolutely nothing of the relations 


xisting between tlie terminal filaments of th« y nerve 
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livide. The larger branch joins the external branch of the 
spinal accessory, of which it fon ne of the divisions. The 
her is supplied by the inferior branch of the second cer- 


vical pair. The disposition of these two nerves is generally 


iple; sometimes, however, they become plexiform 


The first is t] iotor branch of t muscle; the second 


purely sensory. Squeezing of the combined nerve neai 


point of entra luces pain, but after division of t 
| branch \ yno sign of ition whateve) 
y add that he peripheral end of 
+h neve} ; to cont tion of the muscl 

hus we have here present the fundamental anaton 
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These first results of excitation of nerves supplying 
voluntary muscles encouraged the study of the effects of 
suppression of the conductibility of the nerve-circuit. 
Experiments made in that direction, however, did not yield 
the expected results; still they are interesting, as we shall 
see when we discuss their physiological significanc 


B.—IJnfluence of the inte rru) tions in the nerve-circutt « f 
the sternomastoid.—Transverse section, with or without | 
excision, of the motor and sensory branches of the nerve 


supplying the sternomastoid, is as simple an operation as } 
their excitation. I had intended to study its influence upon 
both muscular nutrition and normal contraction. I have, 
however, not been able to fully investigate the latter point. 


(d.) Effects pre auced a) On Tile prysu yica (ntary 

ontraction oj the sternomastoid by anrterrupt 2 Of its rve- 
° . rn) ie ] 1 4 } 

circuit.—The sternomastoid of the horse acts clnetly as a 


flexor of the head. In order to bring It into pia 1 Wisp 
hay is placed in the manger fixed rather high. ‘he animal 
raises its head, seizes the hay with its incis rs, { rder 


to bring it down suddenly flexes the head 


The exploration with the eye, or rather with the | l, of t 
region shows what takes place, at least whether 1 musel 
contracts or not. 

It was hardly necessary for me to investigat n tl 
well-known effect of section of the motor brat f the 


nerve; the whole interest of the experiments centred upon 


that of section of the sensory branch. Fo ver, 1 
knowledge, had the results of total and « lusive sory 
enervation of a muscle been observed before. In previous } 
experiments, as we shall have occasion to see } utly, the 
abolition of si nsibility affected a whole region, ch S 


whole posterior limb, and included all tissues, s iS well 


as muscle. Here we abolished nothing but the function « 

the sensory nerve supplying the contractil , and tl 
conditions in which we were placed could t | more 
favourable for the comparison of the two kinds of nervous 


functions. The results obtained have been identical, both in 





cases where the experiment was made extemporaneously 





and where the subject was observed for some weeks after- 
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wards. Whilst the ‘muscle which has undergone motor 
nervation remains absolutely paralysed, that which has 
en subjected to sensory enervation continues apparently 
» contract normally. For instance, in a subject whose 
‘tor nerve has been cut on the left, the sensory on the 
ight, the left sternomastoid is felt to remain flaccid, whilst 
e right becomes rigid on contraction, when the animal 


xes its head on pulling hay out of the manger. 


[ have never met with any exception to this rule, hence 
may ass t that, cont) ry to what happens on section of 
( moto I ( . section l the of Hnsory brane l do not 
lish move t. But we may not go beyond this some- 
it vVacu lusion, for we do not know whether move- 
[ l 11S 3 1 in ome Vy il ed Cl 
fied N tanding repeated and careful Va- 
of sul vhom unilateral sensory en ition had 


Hen { lefinite conclusion, that after 
of j v1 t sternomastoid muscle does 
t los ( ctibility, but that 1t possible 

] + > + 
voluntary ( nt is not re or less 

i al. 

7 ] ] ] 
1") | | | 1 complete contradicti ith 
uC ( ie bernard ter section ol erl1es 


» Has vel nts dais D d and may eve i me 
} i j ting tl DOaY Now this disturbances 1S 
due to « is anesthesia, for it never foll section 


~ n 
1 In 
\I ex] ‘ ( } ‘ 
l I 





THE SENSORIMOTOR 


the dog are obviously due to t 


in lee muscles through 
branch of their nerve-circuit. 
The accuracy of this expla 


nditions ol ne 


tism 1S 
1 motor disturbance 


I 


1 
bili 





ON THE 
tion 
enera 

normal 
i} 


t/) 
S\ 
1) 
ah 
A 
} 
cel 


ENSORIMOTOR NERVE-CIRCUIT OF MUSCLES. 155 


Now, in neither did I observe any such 
1. The muscle did not appreciably differ from 
llow in either colour, weight, and histological 
[ admit that these experiments do not prove 


enervation does not hav any influence upon 


it ! for 1n verv old horses. such as were 
] 1 
a eration after total enervation always takes 


slowly. However, I must add that forty-seven 


li enervation only, unmistakabl chang 3 
the muscle, which was paler than its 
li wert nfiltrated witl Tatty 
’ 
t ! possi I hrm that the sen \ 
{nerve exercise ] vction up n 
' ] ‘ { } : 
| } I l rm t C it 
{} , { nt n branch 
’ 
} i Di ( iit ns 
+ ] + 
ore to tt] his , 
l 1 f tl nerve- 
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| | } t t etter sul nN 
, 
na 1 ] 
| { 1) the mot branch ulway 
t t cl ! t101 2) section of ti 
not app to disturb nutrition, but this 
11 
t } ( nt) | | tu) ( eS ( es 
I ( the mot branch 1mmedi- 
musel 2) th ot the sensory branch 
, 
{ ponse t volul wry stimuill »)> \ ylunt ry 
musck it Its nsory en vation appears 
I 
] ; atn { 
l mn} bie owl} to tne nature ol 
’ 1 f 
t exclud 1] poss bility of slight dis- 
1) these results do not appear to contorm to 
LI 


B urd, in the total sensory ener- 
a! ’s hind leg, |} it the contradiction is apparent 
itions under which he experimented are not 
those obtaining in our researches. We shall 


s point, which we mention here only to ouard 


premature conclusion as to the non-participation 


ripetal branch of tl e circuit in the muscular acts 
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of locomotion. The results described in the next paragraphs 
justify our reserve on this point. 


IIl.—ON THE SENSORIMOTOR NERVE-CIRCUIT (| 
INVOLUNTARY STRIATED MUSCLES. 


In order to determine the effects of a rupture in 
centripetal are of the circuit on the physiological movement 
of the muscular organ (1) we should be able at will an 
with certainty, to excite that movement; (2) which must 
be always identical and known in all detail; and (3) be 
easy observation. 

Now all these conditions are united in an automatic, al- 

ys similar, and well-regulated act, that of csophageal 
deglutition. And very fortunately the ol vable vical) 
portion of this tube, receives in the |] 


sensory supply from two different s 


late the de scription I have given elsewh«e I 
ment 


The nerves of the cervical part of tl pl 


present any uniform arrangement in all mammals, but ar 
arranged according to three types. In t 
motor and sensory fibres : ntimately mixed 


current nerve, and follow ana nding direction. 


they are equally closely connected together, but a pplied 
by the pharyngeal nerve, and follow d 
In the solipedes they are completely separated, 
a di SCE nding and an asct nding course 1 “LIV 
The de scending herves lying sup rfic ully 
of the cesophagus or embedded in its substance, 1 | 
traced from the pharynx into the chest; and 
pharyngeal and external laryngeal nerves. Th videne 


showing that these are the motor nerves will } tated 
further on. 

The ascending nerves a fine twigs supplied by the 
thoracic portion of the vagus or the recurrent nerve. 1 
are themselves recurrent cesophageal nerves, disposed in no 
constant Manner. pome are very long, sometime ‘hing 


up to the origin of the tube; others, shorter, Supply 1ts 


thoracic extremity, and are of chief interest to us. They 
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are all centripetal nerves, as I have 
shall point oul again prese ntly. 
Tl e rami ic tions of t] eSE Sé Nnsory 


] ] 1 
not alk go to the mucous membran 


shown elsewhere, 
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and 


nerves obviously do 


some supply 


1 


1 


the 


muscular coat, forming, with the motor branches, the nerve- 
circuit of the cesophageal muscle in the cervical region. 
Since, in t reat majority of our present experiments, 
| \ cannot \ 1 tll on tl nsol branches both of the 
] i I | memoprane md ¢ the nerve-circuit, We 
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traction goes on diminishing from top to 
we conclude that the presence ol food in the 
only to give to its contractions the power necessai 
forwards the alimentary bolus. 
This proof of the non-interven 
in the provocation and execution « 


movements of the ceso 


add still another, basse 


the excitati 
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nerve-circurt. Let us tak first 
al portion. It is easy enough to 
nerves at the origin of the ceso- 
the latter through long incisions 
fF W. One sees then that the 
tul no longer contracts on d cluti- 
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; ; ' 

h t In order to ob 1 it, 

d nd nerves on both sides 
1 

I ( hot ! D1" y 

le of the a 7 eal 

ied VY Lin nery 1} 


‘ y 
] 
i ] Ly 
( i tutitION I I K- 
, 
l 1)} a el 
i 
f ] 
pt ( ] l I 
{ Vy toad { 
» led tod 
| { 
i l l I ( ) 
} l] l OL Uli i pol US 














effort 


the \ 
littl 
Ssnoy 
de 


out ol 


out fil 


at 


luti 


] 
L 


160 ON 
















1 the peristaltic contract 


ted, 


Mec 


from tl 


TEE 


ul 


tw)? 


ul 


1) 


) 


when the animal coughs, or 
deglutition. 

Unilateral 
unetticatious 1 
the motor, 


enervation 


n the case 


SENSORIMOTOR 


appe 
yf 
4 


L 


NI 


Wii 


+ 


1 
LLit 


cesophageal nerves: 


lowed by complete 


when it is n 


\rloing and 


in the dor 


] t 
nx adown ti 
“a 
austension 


it this operation p 


obstructi 


»RVE-CIRCT 


SENSORIMOTOR NERVE-CIRCUIT OF MUSCLES. 161 


Excitation of the central end remains without any effect. 


not certain whether it did not provoke in the 
sort ol ttention, if not of anxiety, as if a few 


res wel contained in these nerves. These fibres 


upply the upper part of the cesophagus and inferion 


scle; and this would explain why 
t upper part of the canal is not much dis- 


| st at the outset, by division of the vagus in the 


f r p f yey r porti ) Frail of 
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Though the task was laborious and difficult, I succeeded in 






obtaining perfectly unobjectionable results. 





I have already stated that the portion of the cervical 


cesophagus, which is most influenced by section of the vagus 







7 ? 7 ’ , 
at the stated spot, is that near the thorax. In order to 
I 
1 





observe the canal in that region and operate on its centripetal 





nervous twigs, it is necessary to make on the left side (th 





cesophagus being in the horse, strongly deviated to the left 





and placed by the side of the trachea) a long incision paral 
to the ju; 





ular vein, and carried as low down as possibl 





It is in the lowermost part 


look beneath the caesopl is and against the I 
i 
] l . 1 + . . + ] 7 1 ] 
ascending branch contain most ot these twl ” IK] 


To sum up, the results of the experiments just described 
confirm those previously described as following excitation or 
[ will add that the 
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I have a remark ke concerning the inti hani 
lave a remark to Make concerning the intimate mechanism 

of this process. We have to deal with an automatic moy 

ment entirely withdrawn from the influence of tl 


superior nerve centres. he action ot the ec ntripetal nb) 


on movement cannot, therefore, | 


to them the 
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its nerve-circuit, whilst this continuity is indispensable to 


the normal action of the striated or smooth visceral muscles, 
ich as the cesoph Cus. 
But this vague explanation is negatived by the above 


entioned experiments of Claude Bernard, which demon- 


te the necess ( ntinuity in the centripetal arc, for 
normal action of muscles subjected to the higher centres. 
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nerve circuit is intact are sufticient to brine 


This is, no doubt, 


Thus the muscular c@sophageal 


affecting but a very 
les would not 
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sum up, I think th 
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and centritus il ares c 


and lmportant |] 


O1\ to the ¢ 
nerve roots, and ot t! 


the « ll groups together, 


between the two syst 

In the absence of 
connections, we may 
data of physiological 


confine myself to very briet 


suppression of these ni 


(1.) Excitati i of 


elements at the origin 


cerning the « xcit ubility of thee 


of the motor fibres, | 


observed 1n ecently killed hor 


I used weak induction currents 


results of their excitation. 





applied throug 
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h fine electrodes held near each other, and 


also scraping with the point of a needk [ shall mention 
only t clearest facts, elicited by e} ‘itation of the nuclei in 
t fourth ventricle, of the seventh and twelfth pairs. The 
movements produced in the facial and lingual muscles are 
ide} 1 with those following on the direct excitation of the 
( espondin 1erve roots When the excitation is spread 
( the whol ll group all the muscles are tetanised ; 
V less strong and localised by maximum approxi- 
l el des, col 1IoOh occurs 1n those muscles 
Th in) L | V¢ ( d. 

T) v that | t] dullary and peri- 
phe } ! t! Cc | ul 1 t e endowed with 
p But s of nterest to know what 

the set cell ips, Which can 

( | ! S] | l « 

n colu s surrounded with 

a thi ) matte prevents experimenta- 
tl prey sly car l out 
{ t ( lways brines about 
( Is ( creat diminution of 
( I Lee} } we 1 t l It th 
L } t t! and 

I } | l) 5 l aes ibed. 
Sj by the sei y col- 
( i eX Ort cells 

S n ( petal nerves; f th 
} l | I the t 1 of the 
ly re t : ce, from which they 
L ve lave) the intervals 

bet of emergence of the sensory roots. The 


ells cab 


»1t the 


xeited by scraping this 
electrod 


mental condition is very favourable, since in 


ents I always obtained results identical with 


l by excitation of the posterior roots them- 


selves am spe viking chiefly of results obtained on the 


horse, of which the cerebro-spinal axis lends itself well to 


Xperu 


nents, when the stimulus is applied after 
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division of the cord frem the encephalon, and at some 
distance from the point of section. I shall describe tne 
case where, after division between the atlas and occipital 
bone (artificial respiration being carried on), excitation is 
made between the last dorsal and first lumbar root. On 


(1.) Very weak excitations cause contraction trictly 
localised in the spinal and abdominal muscles near the ] 
of application. The stimulus is then wholly retlected upon 


gradually increasing the current, we observe : 
the cells giving origin of the motor roots corresponding to 


the sensitive roots near which it is applied. 


the cord, above and below the excited spot, but on th 
same side only. Unilateral and more extensive contrac- 


] ] j 


2.) Excitations with stronger currents are diffused in 
tions of the trunk muscles appear, OW1n to 1 x10nN 


the stimulus into a larger number of moto) 


(3.) On further increase of current strength, 1 con- 
tractions may spread not only beyond the trunk muscles, into 
the upper and lower extremity, the diaphragm 


but also invade the opposite side of the body. 
ot th localised excitati h are t] us rel ur bly l L1s¢ i: 
the stimulus propagating itself to the ends of both | 
halves of the cord, and being reflected upon the 1 
alone its passage on both sides. 


Analogous results follow excitation of eit] the two 





sensory roots between which Lie Cc rd I 
These effects are exactly c mpal b] With thos iowll 






excitation of th Sensory branch f the { inastoid 





muscle. 





The contractions are also localised in the 1 les sup- 





plied by the nerve fibres, when the stimulus is w - ther 







irradiate either on the same side, or on both sides, when 








is strong. 


Hence we conclude that the Ci ntral motor and ensory 





cell-groups which give rise to the centrifugal and centri- 





petal nerves respectively, behave on stimulation as these 





nerves themselves; and that the theory of a nerve-circuit 
is thereby further justified. 






I cannot present any experimental data as to the effect of 
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excitation of the inter-cellular commissures, though I fre- 
. juently attempted to obtainthem. This excitation is possible 
ly on transverse sections of the cord, and I have already 

ited that the resulting physiological disturbance vitiates all 

; effects. Generally speaking, superficial pricking or scrap- 

with a needle, under these circumstances, remains without 

fect, whatever part of the grey or white matter be 
touched. In order to obtain a result, we must suddenly 
the ii i] to the d pth of three or four mm. ; und 


eveh then we Obtain 1t ohly ll we come across either the 


i \ yllow | l l ) ra l In ti dorsal id 
ri y ot t n thes lle pricks 
Lis } ent W 1 th sory spinal 
ly excited on the surface « ion and 
{ nat ( I n mn plunge the latter at 
vel « l pos | columns It ! us- 
mt ( L ( ( | l rly LLWAYS ¢ ill rtn 
fli ( tna in contras » th 
ive resu thie divided ul ( I these 
colu l corm his nsibility of the pos- 
Dll ! iS 18 observed only when 
i ( i ularly If rtificial 1 spilration b 
ped mal | bled, death ens | this 
bility d pears \ pidly It vanishes wit] 
I rt-i Wel n that it is different in the cass 


] l Il ir ¢ vbility ior a lew munutes te) 
I He \ 1iovelel obtained by ( Itine the 
bro-spinal axis of a recently killed animal shows that the 
ulus has excited some motor element. ‘These indica- 


are given for the benefit of those desirous of investigat- 
experimentally the present subject. 

(2.) Interruption of ti sensorimotor cir uit 1) the 

bro-spinal axis.—I shall not enter now upon pathologi- 

| details calculated to clear up this point, but will con- 

myself to recall a few facts. Our main interest lies in the 


cts of destruction of the central sensory system, Ce lls and 
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re Sp ratory movements in 


horses after separation of the medulla Jrom thre ence- 












halo After atl ido-occipital division of the ce rd, arti- 
ficial res] tion is carried out. When the latter process is 
led, whether after minutes or hours, there is neve} 
any restoration of respiratory movements; and asphyxia 
rapidly supervenes with hardly ever the least inspiratory 


during the final convulsions. We can, however, under 


‘cumstances excit flex inspirations sufticient to keep 
up res} tion, wit! t the assistance of the bellows. It is 
( l { } I branches oI ti! 1ver- 
( ; H \ l ri ly tna read ly l ct to 
{ cs \ requent opportunities of ob- 
( ! ls prepared in the way 

At t | nning of the experin t, before 
fi ( of the cord, it is remark- 
st cit f one of t pel tine 

» yirat 

. \ hea mechanical ( jueezin 
‘ : currents Wit . single strong 
. some other movements 

S ( l ple ll spirati l Rapidly 

] | [ ( { Ns} ration auril their 

( i of t ledge induct upparatus 

; el | V< { } movement ul periect 
er und decreasing cha - 


7 electrodes bei eft applied to the nerve, the 
| shide to and fro ina well r¢ ulated 
| l | ( | 1 ti requl 1Lé a sulnent S und 

( t ng current strength. It is strang 
t i tly tl process can rep) duce t} 
y movement nd how easily life is thus 
l } ed S] val sect l By oceasi nall ( mene 


the nerves | the points of application I have often main- 
tained artificial r spirati n for half-an-houi or even lone z.. 
The coordination of the respiratory movements so ob- 
tained is perfect. They are not mere reflex jerks, but genuine 
ls the carrying out of a natural 





contractions regulated towai 





function. This coérdinated, purposive characte is even 
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found in the short and sudden inspiration following a shock 
or instantaneous squeezing of the perforating nerve ; such 
momentary stimuli acting upon the whole muscular respira- 
tory apparatus. The chief muscle, the diaphragm, is thus 


thrown into activity not only in part or upon the excit 


. ] e 

alone, but as a Whoole; and [ nave even seen 
muscles, such as the external intercostals, conti 
Same time. 

[hese results show that the cord is capable « 
cl rdinated INS} ratory movelm ts, as I normal nspl - 
tion. This aptitude depends upon the cell grou) 

i | } 

to the ensorimotor nerve Cc u ( 
mention only the essé ntial mu ( ( I { 
influ ( of a Spec ul « cltat li f 
pr perties, along W1th those ot t Wi | ( 
muscular function is thus carried on. n the pre 
special excitation, which sets into activity the diay 
nerve circuit, comes from perl ral ¢ 
under normal conditions it has a central origin 


Let us examine these t 











yblongata and the brain. 







suddenly, and cannot spontaneously recover itself unl 
l 


cells receive from elsewhere their needed rhythmical excita- 
tion—from the periphery, for instance, wl Cr 

; 
could arise, more or less analogous to the 


through electrisation or squeezing the perforating intercostal 
branches. It is no doubt to such an intervention t] t re- 
establishment of respiratory movements after spinal division 
is due, as Brown-Sequard, and Wertheimer have observed 
it to be the case in dogs under certain conditions. 

Let us now consider the case where the brain itself takes 
part in the respiratory function—when more than its automa- 
tic maintenance is involved. When respiration is to be 
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Thus in the two cases, peripheral excitation does not « 
forth disordered JE rks, but associated and codrdinated con- 
tractions, o1ving the impr ssion of a locomotor act anal us 
to that produced by the same excitation in the n 


animal. It is interesting to note that this reflex kick 
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VI. — HyporHETIC VIEWS CONCERNING THE INTIMATE 


MECHANISM OF THE NERVE-CIRCUIT OF MUSCLES. 


No subject in physiology lends itself less to the deter- 
ation of the intimate mechanism of phenomena, than 

function of the nervous system. This is perhaps 
vy we content ourselves with little, and cling tenaci- 
sly to that little. Th current prejudices concerning 
{ pl \ | scul ( U4 hi by sen ry i tol 
ve uncti ~»} l to the a ypt hn ol t hnerve- 


} i ( r bh tl execul Ll - 
! Li stem One readlly elves 
r 1] . . 
it t spinal cells, travelling 
, l the m plates, and giv to the 
I 
, 1] 
{ t e calls in t centripetal 
\ 5 ; e { (rli l Lil¢ 
lent cont t10n 5; this lmpression 1s conveyed upwards to 
ul l ( s hic in their turn reflect it pon the 
( 1] l lly re l Cl nseq ue Ce t1s 
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| ! 1 W BE pparition 1 ve 
] ? 
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i 71 
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t sory 1 \< 
| } S Col ll tne 
I i \ n coordinated 1 h, we 
1 
e ofthe} logical r nship 
A 
/ i ( m1ties where V issume 
( ted t thei Chis relation- 
_ ’ 
n is easily carried from the 
. te ; + ryt ] ndnet . +]y of] +] ryt ] 
ID to 1 ( triltugal conductor, throucgn the centra 
p of the circuit, whilst no such transmission takes place 
] ] 4 . sania + +1 
wh the perip il loop, n the centrifugal to the 


petal conductor. Thus, this peripheral loop, or the 
ular ti l Which 1s tangent to 1t, may be considered 


an insuperable barrier for excitations conveyed by the 


‘uit; applied to the peripheral end of the centripetal 
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conductor, an excitation can he muscle only 
travelling through the whole 
central, then downwards to 

the fundamental fact to be rem« 
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IMOTOR 
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Bastian goes the leneth of referring to it as ‘‘ a doctrin 


now disproved,’ and Ferrier ‘‘is thoroughly in agreement 
with Bastian as to the sense of movement being depender 


on centripetal impressions and not on outgoing currents 
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$ 2—Exclusion of Nerve-Fibres. 

[I am referring more particularly to the now clearly 
scertained fact that nerve-fibre is practically inexhaust- 
ble by nervous action.’ / Bernstein’s experiment (1877) 
supplied evidence that nerve is much more resistant to 


xcitation than muscle. The experiments given in my 


ports to the British Medical Association (1885 and 1886) 
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tself is still directly excitable. In other words, that the 
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to which method it may, however, be objected that no 
distinction 1s thus possible between the negative variation 


and electrotonic currents. | used the calvanom ter, and 


was careful in later experiments to distinguish between a 
le negative variation and electrotonic currents. Finally, 
Bowdit 885 and 1890) has demonstrated the indefinite 


enduran f nerve on mammalia by the curare method, in 


‘ 

which tl is, of « rse, no fear of the electrotonic fallacy. 
' , 

ti ( S { Lilt lol \ ( It An 

] 

S is kept applied 

I na ( [ ( e etiect 

( { l up] rance 

eX¢ 1] er ] ll- 

’ 

| t 

i ( | ‘ ) ' ry tT; 1? 

( l l i l 

( Wi 1} ct | \ \ set 

( lu 1d ble sl] 1 

} “J } in » Tal iS ] 1S 

+ m ] 7 

. } é Ination, 1S pre-eminently a passiv 

id force-t mitting organ, and not an active force-pro- 

dd -transforming organ. It is, then, not 

] + +1 + , . ] 
to | \ tiered a that hneithel chemi ul hol th rmal 
: , 
cha 3 ] ( been demon ited ‘in nerve howeve1 


ipplied by the electrical signs of activity. This last item 


of evidence forbids us to assert absolutely and theoretically 
that nerve-fibre is unaltered by excitation; all we may 


properly infer from experiment is that fatigue of nerve-fibre 


practically a zel quantity. 


3—The Distribution of Fatigue Effects. 


The exclusion of nerve-fibre is only a preliminary and 
negative item. The positive item or series of items, which I 
now desire to submit to criticism, is constituted by an attempt 
to determine what share the more important and active 
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elements in the cerebro-muscular chain—cerebral cell, spinal 
cell, end plate, muscle fibre—take in the expenditure of 

energy and its resultant “‘ fatigue.” 
I shall most quickly get into the matter by quoting the 
conclusions contained in a summary report mad me 
years ago to the British Medical Association, and from thi 
point of departure by demonstrating the method d 
instruments followed in the prosecution of the enquiry nd 

t 

| 

} 


1 . 1 . . : 
by Stating in What parti uars Lam able t id to and hard 
t} , nelusio} bly 1 7 ’ withd val ft 
those conciusions, or opliged to make withdrawal fi 


reservation to them. 





] 


only be alluded to here as being a phenomenon of the same nature 
as the well-known gradual fusion observed on frog’s muscles, and 
which may, therefore, be regarded as a sign of fatigue. 

‘This view, that fatigue consequent upon prolonged muscular 


l 
° : 1 +4 a +h . + owl oa : . 
exercise is normally central rather than peripheral, receives 
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‘ther support from experiments with the dynamometer, which 
[ arranged as a dynamograph, in order to obtain the record of a 


succession of greatest possible voluntary efforts of muscles of the 

‘m; the duration of contraction and that of rest being regu- 
ed by means of a metronome. Such series are characterised 
ly rapid and surprisingly regular diminution, 


isting markedly with series of tetani provoked by peripheral 


1u l single contraction, provoked by a break 
luetion-shock, at a time when the muscles have become incap- 
ll ya yW aii Ss Irom a co vclion 


! \ LU t i Go 
l OU 
( ul rd 
() [ l¢ i l { | | 1 
lerabl tha \ », and 
M L solbard \] )” 


ltoa) ling slider to which the middle finger of the 

rwise immobilised hand and forearm is attached. The 
lvantage of the method consists in the fact that the 
iscular effect is measurable in terms of work, in kilo- 
nmetres—t weight beine known and the height to 
itis raised recorded. I will quote some of Mosso’s 

1} ul x<periments and conclusions simply to show the 
nd of indications afforded by this method, with the flexor 
1uscles of the middle finger. Like Fick, he finds that 
tificial contractions can only raise a much smaller weight 
han voluntary contraction. He shows that after voluntary 
ction has ceased in the muscle, direct excitation can evoke 
fresh work; and vice versd, that after direct excitation has 


ceased to effect any work, voluntary action can do so. He 
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finds that intellectual work reduces the muscular powei 
work, and the same fact is even mort strikingly dei n- 
strated by Maggiora’s experiments. The latter observ 
moreover, shows that loss of sleep and fasting m 

more fatiguable, while food and mass 

immediate restorative ettect. 


Mosso’s conclusion with regard to tl question 1 





ind xX 










upon 







and correct indicatio1 of muscular contract l Ul 
isotonic method under the complex and varying mec] 
conditions of muscles, bones and _ joint f the hw 






subject. 





Mosso’s method, by welcht to | raised, exhibit 






how much work a given muscle can do under the condition 





of experiment, but the maximum at the beginnin 





fatioue series does not necessarily show the maximum Ww 





obtainable, nor does the zero elevation at the end of a 






really signify that no more work can be done. On the other 






hand, Fick’s method, by spring slightly deflected, exhibit 





l,] 
rIDIt 


the absolute strength of muscle undergoing a negli 






diminution of leneth in its contraction: the maximum 





effect at the beginning of a fatigue series is a true measure 
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of maximum energy produced, and the effect at the end of 
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but indicates to what decre: 


ro, 
kabilityv ’’ (Ze stungsfiah gkeit) has declined 


$ 4—Nature and Scope of the Inference. 


ll pi Dabl be dmitted that the sense of laticue, 
nt uy prolonged repeated effort must b 
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been investigating. I cannot at all admit that the impressions 
vhicl we recelve as accompanime nts ol quences « l 
have anything in common with the cumulative g G 
which we obtain as a result of ( tl t 


Now this is 
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a » Of the position [ ] , 
but it is a simple denial without reason given. On the other 
and I have made a simple assertion, also without r n 
iven. To make good that positio1 : h- 

yMIne ese must | aK V 
] ! { 4 I 
hich may ve I Cncon q I ( 
osition good reasons must | ( 
ind S¢ } St he ( Cate r iit ) ) 
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vdmit Las established ull ( 
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substratum of the after-effect. The subjective ditlerencs 
between the two sensations 1s absolutely no evidence 
against the necessary and fundamental fact that they hav 
a common material cause. The first is the positive effec 
the second is the positive or negative after-effect L th 


molecular changes upon whic 


same situation. 


and after-image 


the negative or positive after-effects of molecular changes 


in 


They are { 
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rent from blue, yellow and blu 


or that to determine the physio- 


ect would not be to give ¢ vide ne 


a yellow effect ? 


his: we have no means of deter- 


material changes underlying the 
ns of determining the incidence 
inderlyu the motor after-effect 
If we determine the one we 
ng the expression to include th 
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is excited—suffers material change. It is asked whether 
that change is in the retina or in the cortex, and no answe) 
other than conjectural is fortheoming. But a grey after- 
image of the patch follows—being the negative after-etf 
and necessarily attributable to material change in tl 


parts. If the incidence and repartition in retina and in « 


of the physical changes producing the after-effect | ld 
determined, it would be legitimate to infer that the physi 
changes producing the etfect had 








action effec 
+ val ) . : ] ; ] . / 

le a GOIN PAIRYULINE SECNSATLO S na Ss 2 To objective S iady 
I } Y gq } I ) ( ) ] j- 


ssible 





SI 
Si 
{ 
Utl 


EFFORT: 


AN 


ee , 
lat the 


assumed to be produced by the 


substance 


( sed vy 
W i » 
t 
t du LU 
T) ( 
f 
l i 
j t DY 
} 
) ( 
? 1) } 
t 
? 
] + 
I t 
1 
i 
I 
} 
( 
red 1 t\ 


I i 
{ 
} 
i i} i 
ulus excl 
Chis } 
i 
/ / / 
7 P 
‘ i ( | 
to adel 
( ( 
hot KHOW 


OBJECTIVE STUDY 19] 
subjective sensation and the 
same 


It may be objected that 
alteration of a differ- 
ered in kinesis—that tl 
wioh Of the 1novgenlk 
t the periphery, but to 
tan Thi Ithough a 
yone col ced of the 
[ l l ] Ve I De 
] 
lied 
1] rr I ) 
de | d 
‘ i to 1 a 
1 t ( ( 
} ha ti 
( 1 ad LI 
I ( 
substan \ Ions 
eC] Li Li ed > 
ted \ » -. 
1) & 
| 
\ 
And l } - 


his choice b een a 
trable kinetic \ itions 
ebro-muscular chain, and 


ny verbal analysis of 
lu H 1 und 
l . As used ¢ term 
















192 THE SENSE OF EFFORT: AN OBJECTIVE STUDY. 


Bastian’s kinesthesis, or of any objective analysis of neuro- 
muscular phenomena, which can rescue the word from its 
purely subjective and purely imaginative connota 


Admitting as true the 
probable that the kinetic signs of material changes in the 


J 


’ . , , 
motor organ are the same as, or similar to, or paral 


with, the material substrata of the concomitant sensifica- 
atory phenomena, I proceeded to t experimental det 


mination of the incidence of normal vol 
the minoi premise, in the belief that } hnswe I 
specific question would carry with it the ti 2 


more general question as to the place whe molecul 


change occurs 1 normal Vy Cl I ! 
Real : 4 17 , 
probabl unswer to the still l | { 
l 
Orleln klngesthet } nol 





parallel distributi ol the ¢ { - ( ! 
mimMor pi mises derived from « ( 5 ‘ cw 
the data upoh whak | rely, t l y 1 it { 
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> 5—The Experimental Question Stated 






Lhe question 1s: does normal voluntary fatigu 
central expenditure of energy, or upon peripheral expen- 
13+ f . 1 1] 4] ] 
aiture Of energy, or upon both factors col iV, and 
f ‘ 





upon both, in what propo} 
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The form of this question is justified as follows :— 
A maximum voluntary effort may decline, 

(1) By decline of cerebral motility. » as al 
(2) By sub-cerebral or spinal block.) a 


(3) By motor end-plate block. > n_-; 

ty ] . - Peripheral. 
1) By decline of muscular energy. j 

On the human subject it is impossible to separate factors 


1 and 2, we must therefore embrace them under the term 


The third factor can be more easily demonstrated upon 
lated parts of lower animals ; its existence can also—if less 
suredly—be demonstrated upon man ; but for the clearer 
ippreciation of the central versus the peripheral factors I do 
not dwell upon this sub-distinction, and include the effects 
of factors 3 and 4 under the common term peripheral. 

May there, in addition to these four factors, exist othe) 

1 disturbing factors ? Does fatigue of nerve-fibres contri- 


bute to the decline of a voluntary action? May subjective 


s arising from sensations of peripheral origin com 

into play and falsify the objective signs of motor fatigue ? 
st Oo! these qui stions h S been ans vered above 

hnbre tatigue 18 a zero or an infinitesimal quantity ; t 

the second question the answer 1S that subjective sensor 


liminated by proper adjustment of the 


6—The Experimental Answer and the Conclusions to 
be Inferred from it. 


It mav seem a vi ry simple matter to institute a crucial 


experiment, giving an answer tothe enquiry whether fatigu 
smanitested at the centre, at the p riphe ry, or at both, and 
at both, in what proportion at each. In reality, it is 
practically not at all easy, and considerations of method 
very soon press themselves upon our attention. 
By means of the dynamograph (vide infra [ took seri 


of maximum voluntary efforts at regular intervals during 


I have given experimental evidence to show that on the lower animal 
the two parts in the cerebro-spinal organ do not fail together but successively 
(Z l 1886, p. 102.) 
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regular periods, viz., efforts lasting two seconds, separated 
by intervals of two seconds; efforts lasting two seconds, 
separated by intervals of one second; efforts lasting tw 
seconds, separate d by intervals of four seconds. I also to 
groups of such efforts, separating each group from 
successor by a period of repose. The object of these ob- 
servations was to form a preliminary estimate of the rat 
decline of energy, and the rate of recovery, without howev 
any attempt to say where in the cerebro-muscular apparat 
the alterations of energy take place. Leaving on one sid 
the results of this inquiry, I pass on to the question which is 
now before us, viz., the locality of the fatigue effect. I first 
atte mpted to compare a s¢ ries of maximum voluntary < 
tractions of this kind with a series of maximum dir 
tetani of equal duration at equal intervals provoked 
direct faradisation of muscle and of nerve, in the anticipati 
that a comparison of the decline in the two cases mig 
furnish data towards this conclusion. The observation 
this form proved to be unsatisfactory. Using the hand 
forearm as the tested object, I could obtain no dynam - 
graphic tracings by the direct excitation of muscle and ner\ 
at all comparable with those of voluntary efforts. The gra 
of the hand was very ineffective, partly, no doubt, becau 
extensors as well as flexors were put into full action; but 
partly also, as is now known from Fick’s observations, 
connection with the fact that maximum voluntary contrac- 
tion of a muscle is far more powerful than maximum faradi 
contraction. I was, therefore, obliged to give up my original 
plan, and to adopt a different system of comparison. Using, as 
before, the dynamograph, I added below the record of the 
grasp of the hand, that of the hardening of the muscles of 
the forearm, using for the purpose an elastic bag fixed to the 
arm by a leather bracelet, and connected with a Marey’s 
tambour. 

Before proceeding further it was necessary to compare 
the indications thus obtained with those of the dynamograph 
in order to ascertain whether the former is at all capable of 


} 
} 


vielding a measure of the muscular energy under various 


conditions. This was a simple enough matter, and led to 
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sionificant results. The ordinates or excursions of the 

ver caused by muscular hardening, although not exactly pro- 
tional with the ordinates or excursions of the dynamograph, 

, nevertheless, under certain conditions, vary up and down 
sufficiently indicative manner—are in fact very nearly 
proportional. This having been ascertained, a bag is strapped 
: orearm, maximal faradisation is apphed, the harden- 
recorded. A series of maximum voluntary efforts are 

and at its end without any delay, maximum faradisa- 

is again applied and the hardening recorded. Thus 





s of f t fore-arm, b ik 
g led D s ol a bag yped 
vv ‘ > f+ 
‘\ y i y l ) Af per vd 
{ | iry fatigu 
1. 


r / ] tee r is HO app “re nt di WERUTLON in the diréct indi- 
itions after a voluntary series of « trorts during which the 

rgy fell 50 per 100. 

Note.—This statement, as well as t 10se already quoted above, 


; 


‘acdictory of other data which will be described. 


I 
Vv * . ] } + + . . f; ++ 
Nevertheless the statements are left as written, and occasion i 
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taken to call attention to an important point of method whi 
will be more fully considered and utilised further on. The stat 
ments referred to apply only to lateral or bag indications. Wi: 
shall find that although there is a general parallelism between tl 


bag and the spring indications in the normal state, so that bot 


vary up and down together, this parallelism is departed from 
the fatigued state, the lateral or rigor effects being much les 


diminished than the longitudinal or dynamic effects, and t 


spring being a far more sensitive indicator of fatigue than the b 
It may even happen that single contractions recorded by t 
lateral method are actually greater in fatigue than in the 1 
state, as is illustrated in Fig. 3. This point having been rec 
nised we shall systematically take double records of the | 
and of the longtitudinal effects simultaneoush 


Maximum effects grouped in two or more series gi\ 





very significant results If we take two fatigue series 
maximum endurable direct etfects, separated by a fatig 
series of voluntary maxima, we shall find that, so far f 
causing a further reduction of direct capability, the volunt 
series has not prevented : recovery of powell ( Ca) 
have take pla é 2) peru f } {WS This recovery sé 


all the more surprising when we reflect that 1t must be 







tegration mm a Tiss W ( IS Kept unde} 


l'‘¢ 





he weak lnk at w h a tem) wy protection is 
up, allowing reintegration to overtake and surpass disint 


oration. 






Or, varying the experiment, if we take two fatig 






series of maximum voluntary efforts separated by a per 






of maximum endurable direct faradisation, we shall s 


obviously enough on examination of the records, that tl 
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direct excitation, so far trom causing a turther red 


voluntary capability, has not prevented a recovery of pow: 
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see any escape from this conelusion: it may perhaps be 





urged that direct faradisation is less effectual and therefo1 





less ‘‘ fatiguing ”’ than volitional tetanisation, but to this th 






rejoinder would be that we have witnessed evidence of recovery 





somewhere in the cerebro-muscular chain during maximum 





bearable direct excitation and therefore in spite of local 
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fatigue, which may indeed have subtracted from, but cannot 
have added to the muscular “ leistungsfihigkeit.”” If anyon 
can preserve the smallest doubt in the matter, I would 
invite him to dismiss the doubt by experiencing a prolong 
maximum endurable tetanisation interpolated between tw 
fatigue series of maximum voluntary efforts.' And althoug! 
direct faradisation will produce much less obvious signs of 
fatigue than voluntary action, it 1 surprising, and | 
iay add unpleasant, t xperiel t} subjective low 
nuscular symptoms wl 

icl: an observation ha 
very cle ep-seate d dittere1 
tion and maximum \y 
ineffectual and injurious, the 
[Tam unable to conjectur 
ditference, but may add, 
its future com 
two kinds of 


on auscl 


cannot be rept ch 


frequency that I have tried ; 

ing number of distinct thuds are audibl 

second a musical tone of corresponding pitch 

but I may add further that in galvanotonus, 

cular tetanus produced during the passa; 

constant current, the muscle sound is identical with th 
voluntary contraction. I am not, however, prepared 
discuss the bearing of this last point upon the composit 
non-comprsite nature of voluntary contraction. 

The inference from the fatioue data above described, i 
an obvious one. Voluntary fatigue depends more up 
central than upon peripheral change ; we cannot, by fore 
voluntary action, unless under special conditions of experi 
ment, cause any obvious diminution in the direct excitability 
of muscle, on the contrary we have just witnessed an actual 
increase of peripheral power during maximal voluntary ex- 
penditure ; and we shall be inclined to attribute this to a 


1 Mosso, by the weight method, has obtained similar results, and 
explained them in a similar manner. (Loc. cit., p. 123.) 
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double cause—to the diminishing energy of cerebral effort, 
and to the increasing impermeability of the motor end organ. 

The next observation, the data of which are contained in 
the same figure, is the converse of the preceding one. We 
have examined direct contraction, before and after voluntary 
contraction; we can now examine voluntary contraction, 
before and after direct contraction. If we take a few volun- 
tary maxima before and after a period of direct tetanisation 
as strong as can be borne, we find ho appreciable differ nce 
between the two sets of maxima. 

To avoid even temporary misconception, I hasten to add 
that under other conditions of experiment, we can bring into 
evidence the peripheral expenditure provoked by central 
ction, as well as the subtractive effect of purely peripheral 
ction upon total or voluntary action; and that the apparent 
contradiction between the appearance of a plus effect, or of 


a minus eftect, according to circumstances, is owing to the 


predominance of the disintegrative or of the integrative 
changes, which go on simultaneously, or in reverberation 
with each other, in the motor organ. These changes— 
owing possibly to the fact that depression of function at certain 


points, especially at the junction between nerve and muscle, 
can temporarily separate the central from the ultimat 
peripheral component—may be brought into evidence by 
suitable conditions of 'observation. We shall also find that 
it is equally easy to bring into evidence the disintegrative 
effects of direct muscular faradisation ; they are manifest in 
every dynamographic series of directly excited contractions 
(e.g., In fi t.) 


The clearest evidence of the direct or peripheral disinte- 
gration produced by voluntary action, is afforded by inter- 
polation series, é.e., by taking direct tetani at regular 
intervals in the course of a maximal voluntary fatigue 
series (e.q., fig. 5). 

(a) Interpolating direct tetani at intervals (of half a 
minute) in a voluntary fatigue series (at 15 per minute) 
each effort and each interval lasting two seconds, we find 
that there is a decline of the direct effects parallel with the 
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voluntary decline ; this direct decrease is obviously due to 
a peripheral expenditure caused by the voluntary efforts, 
the former being at intervals so long as not to cause of 
themselves any appreciable fatigue. 

(b) Repeating the experiment with submaximal volun- 
tary efforts (20 kg.), a precisely similar result is observed ; 
the direct tetani, interpolated at intervals of half a minute, 


Fic. 5. 


Fatigue series of maximum voluntary efforts, with interpolated 
direct tetani. The upper line is that of the dynamographic sprit 
longitudinal effect; the lower line is that of the bag re« 1 
lateral effect. The interpolated direct effects exhibit 
record a decline of direct ‘“‘ workability” caused by volur 


decline is legible with difficulty from the lateral record. 


gradually decline; the fact is demonstrative of peripheral 


expenditure caused by normal submaximal voluntary action. 


(c) The converse experiment—maximal voluntary tetani 
interpolated at long intervals in the course of a fatigue series 
by direct faradisation—exhibits a comparatively small decline 
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of the total cerebro-muscular 


upon the whole, due to the 


simple experiments :— 


i.e. Evidence of total expendi- 
ture caused by total action 
(central and peripheral). 
lvidence of total 
tion during total rest. 
vidence of peripheral ex- 


restora- 


r. 
penditure caused by total 
action. 

.. Evidence of peripheral 
restoration during total 
action. 

Evidence of periphe ral ex- 
penaiture, causing a dl- 
minution of total action. 

.c. Evidence of total restora- 
tion during _ peripheral 
expenditure. 

Evidence of peripheral ex- 
penditure caused by peri- 
pheral action. 

.c. Evidence of peripheral re- 


storation during  peri- 
pheral rest. 
onsidered almost speak for 


ose them more conveniently 
e may supplement the above 
1d indications to illustrations 


of 
ise knowledge 
or both; 
crative causes of the effects 


common experience, 
whether the 
as 


the inferences 


it, but not inclusive of any 


whether these molecular antecedents are 


These two fundamental facts 


have not been specifically illustrated by any figures in this 


] 
maximum by repeated effort, ar 
during rest. 


per ; every dynamographic record exhibits the declining 


id the recovering maximum 
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Facts (IIT.) (V.) and (VII.) are localised phenomena of 
disintegration. Facts (IV.) (VI.) and (VIII.) are localised 
phenomena of reintegration. We shall probably find it 
convenient to refer these two opposite changes to a hypo- 
thetical force-producing substance, and to designate it by 
the term introduced by Hermann, “ inogen.”’ 

Of the group of facts demonstrative of disintegration of 


Fic. 6. 


Fatigue series of maximal direct tetani, 
voluntary efforts. The upper line is that of the 
the bag recorder. In the longitudinal or dynamic rec 
interpolated voluntary maxima exhibit l lec] 
action; in the lateral or rigor record by tl 


augmentation. 


inogen, (III.) and (V.) are illustrated by the upper lines of 
the interpolation series in figs. 5 and 6; (VII.) by the 
faradic declines in the upper line of fig. 4. 

Of the group of facts demonstrative of reintegration of 
inogen, (IV.) and (VI.) are illustrated by the alternate 
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eroups of voluntary and faradic contractions of fig. 4, 
and the same figure incidentally illustrates (VITI.), as 
well as (I.) and (IL) a fortiori, i.e., recovery is manifest 
during incomplete rest as regards (VIII.) and (II.), and 
([.) is present as a matter of course. 

Finally we may remark that (III.) the direct effect of 
voluntary exertion, considered in conjunction with (IV.) 
the direct recovery during voluntary exertion, afford the 


strongest possible proof that disintegration and reintegra- 
tion of inogen can proceed simultaneously and coincidently 

Before proceeding further, we must take this opportunity 
f describing the instruments and methods employed in th« 
investigation. ‘Their consideration will apparently lead us 


away trom the main problem into a technical side-issue, 


which, however, will ultimat ly prove to have afforded 
side view of that problem, and bring us back to it witl 
added knowleds of central versus peripheral effects, 
derived from a clearer comprehension of the significance 
ot ** contracture 


7—Instruments and Methoas. 


Th inductio coil used for faradisation was &@& standard Du 
Bois-Reymond apparatus made at Berne under Professo 
Kronecker’s supervision, and graduated in units of intensity 
a grove cell in the primary circuit. The electrodes were of 
woven wire covered with gelatine, one ‘“ indifferent” electrode 


of large area was strapped to the leg, the other ‘ exciting 

electrode of smaller area was strapped to the forearm or ovei 
the median nerve; these electrodes even without the strap 
adhere to the skin, and cannot shift during experiment. The 
strength of faradisation is given in the units of Kroneckers’ 
scale; the figures given do not, however, imply that a comparison 
is possible between the effects of successive observations, the 
exciting electrode used for nerve excitation being of smaller area 
than that for muscle excitation. The important point was, 
however, to be assured that the current strength remained con- 
stant during an observation, or to know how much it varied. A 
reflecting galvanometer was therefore occasionally switched into 
the secondary circuit, and the resistance measured in the usual 
vay by a Wheatstone’s bridge. The gelatine electrodes gave, 
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however, a much smaller cutaneous soakage effect than the 
ordinary wet electrodes. 

The excursions of levers were recorded on a smoked cylinder 
carried by the hour axis of an American clock, or by an axis 
connected with the hour wheel and revolving once in a quarté 
of an hour. 

The dynamograph used consists of a short stiff spring yielding 
very little to the grasp of the hand, so that the length of the ¢ 
tracting muscles undergoes very little alteration. The deff 
of the spring is recorded by a very long lever, and th¢ 


the ordinate in kilogrammes is known from a preliminary 


THE DyNAMOGRAPH.—A § 
I tly deflected by the grasp of tl 
rded by a long lever (represented 


tion. The apparatus of Donders and Van Mansfeld is described 
in Hermann’s Physiologie (vol. 1, p. 9). The upper extremity is 
placed with the arm vertical and the forearm horizontal, the 
nternal condyle being in a cup C, the shoulder against a crutch 


A, the weight is suspended from a bracelet B, and to take an 
observation is suddenly lifted from below, the forearm springs 
upwards, the value of the excursion being read by an index on the 
seale. 

In consequence of the great inconvenience of taking exact 
readings, and of reviewing columns of figures rapidly, I employed, 
in addition to the index (which does not belong to the instrument 
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as originally described), a second lever in a plane at right angles 
to that of the index, the other end of which recorded the ex- 
cursions of the arm on a smaller scale on the hour cylinder. 
Successive observations, the times at which they are taken, the 
intervals of rest and of suspension, the identity or failure of 
identity of the point of departure could thus be conveniently 
reviewed. This will be referred to as the first modification. 














| : 
pparat {D and v. Mansfeldt. 
\s d modification was adopted in order to test the after-effect 
uly; the weight is suspended as before, and a spring 
; excursions of which are graduated in kilos, is 
ibove the wrist, a vertical rod and button serve to co! 
te the tension of the released forearm to the spring and 


fe 
Y, 
\ 
4+ pp ——_4) 
a 
ny 
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{D ! nd v. Mansfe 
lever ; the butt is adjusted to such a height that the head of the 
radius touches it when the forearm is horizo1 

Mosso’s ‘“‘ergograph”’ and “ ponograph ”’ are 
ficured in Du Bois-Reymond’s Arch. 1890, p. 93, 119. The instru- 


ment here shown consists of a weight, and an arm holder, &c., to 


ital. 
described and 
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fix the hand and forearm. The weight W, is raised 
flexors of the middle finger, its rise being recorded by 
rubbing against a vertical cylinder; used by itself the weig 
pen constitute the essential parts of Mosso’s ergograph. To 
used as a ponograph, the weight W,, is reduced, and joined to a 
horizontal lever so as to raise a second weight W,, which on 
reaching a certain height drops, and the first weight springs up 
alone; the lever catches on again each time this first weight is 
let down. 

The apparatus ior recording the hardening of mu 
of a thick elastic bag fixed to the forearm by a broad leather band 





Modification of Mosse’s apy 


and communicating with a tambour arranged to record its indica- 
tions below those of the dynamographie spring. The value of the 
indications of the spring and of the bag may be shortly ch: 


rac 


terised by saying that a name to the former instrument should 


terminate in—meter, to the latter in—scope. 

We may not convert, and in fact neve: have converted, the 
ordinates of the lateral indications into a series of numbers, we 
have at most derived from these indications rough fractional 
expressions to give form to the expressions ‘“ greater’’ and 
‘‘ smaller,” _ rapid decline’ and ‘slow decline ’’—to say for 
instance whether one effect is about }, 4, 3, another effect; in 
all other comparisons between lateral indications we have been 








THE SENSE OF EFFORT: AN OBJECTIVE STUDY. 207 





eful to observe identity of circumstances. This precaution 
3 particularly observed in the case of peripheral faradisation 
series of muscle and of nerve, in which lateral records were the 





Sb < Ss language from which to read increased 
t diminished effect But in forming fractional estimates 
the cde S incre ts, we always referred to the 





simultaneously 1 rded testimony of the indications of longi- 


nal tensi ded by the dynamograph. And as the spring 
l for voluntary 1 Was too strong to afford a convenient 
a deflect by peripheral faradisation, I substituted in 
exa nat lighte spring arranged to give an ordinate at 
ording extremity about five times as great as that of the 

o t Q ¢ being graduated from 

15 C $s I ior tl ( iparison ol ery h 

l i t ter L110 method 
he ordinates of the two kinds of indications were carefully 


L | ise I soon found that the hardening and the force 


; 


| sel together in tlatigue eliects, and I re 
shed to g late the bag sufficiently to utilise it as a rough 
| ; ltaneous record (by spring and by bag) is taken 
( s of maximum voluntary efforts, a very in- 
sting rel s witnessed between the two series. The 
rs Ss dec! Ss iar 1 re rapidly than the bag series. This 
signines t it with smaller exte rnal effect there is a la cer 

| effect, the muscle hardens more but does less, and it 
il to sé this alteration a manifestation of true peripheral 
tigue. The circumfe ce of the limb, also increases in the 
se ol pr l ced observati a; this may be due to increased 
scularity, or to contracture, or to both (it is of course necessary 


» exclude an apparent increase due to warming of the air in the 

bag, this is done by a T piece and tap, so that air pressure can at 
moment be equalised with atmospheric pressure). It is 

0 separate these two factors, but as regards each 
excursion we can be in no doubt, whatever level it 

tarts from, it is a measure of the thickening and hardening of 
flesh surrot led by the leather s rap. It seemed probable 


iat simultane ; records of muscular hardening and of external 


fect take 1 more rapidly travelling surface might bring the 
divergence into st rer evidence. For it might be expected that 
n the state of fatigue there is more hardening to less result, 
lso be a prolongation of the former effect. This 
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§ 8—Distinction between Longitudinal and Lateral 
Effects. 


Comparing the simultaneous records of bag and spring 
we find that the hardening slightly precedes and outlasts 
the manifest effect in fresh muscle, and that the differe) 
in the latter case is greatly exaggerated in fatigued mus 
Figure 11 is the reproduction of a maximum volunt 
effort before and after a fatigue experiment, and up 
examination will be found to exhibit just what we anti 
pated. The first effort was about 50 kg., the muscul 
hardening slightly outlasts it. The last effort was ab: 


__ Spring 5okgs 


terminal points of 
direct faradisation. 
The time is marke« 


“beats”? accidental! 
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muscular hardening lasts much longer than the 


30 kg., the 
be noticed that the 


deflection of the spring; it may also 
lening as compared with the actual deviation of the 
spring 1s more considerable in the second than in the first 
ise ; the muscle hardens less it is true, but in comparison 
th what it does, it hardens more. 

te evidence of pe riphe ral fatigue caused 


tion, a ‘‘ contraction remainder ’”’ such as that 


ith which we are familiar in the laboratory, and which was 


1 by Tiegel and by Kronecker. If, as 


first carefully studiec 
vere a peripheral event 


+ 


the contracture 


med probable, 
irring in the muscle itself, it should also be manifested 
tl prolongat! n of the contraction or of the 


tetanus pro 


} 


d by direct excitation. Accordingly the record of half- 





: 1 sp s from the 1 _ 
I ga iat ‘ 
| I S I 
| D S? 1) (al ia 
( ll and 14 ul t 
v V ur 


muscular contractions (bag method; hardening 
was taken before and after a fatigue series 
maximum effect fell 50 per cent. The 
higher and a little longer (see fig. 3), 
was not at all comparable to the effect 


during which the 
contractions were 
but the difference 
described above. 

VOL. XIV. 14 
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The experiment was repeated with a short period of 
faradisation (2 sec.) in order to obtain a greater amount 0: 
hardening than was possible with a single twitch. Th: 
faradic tetanic hardening, so far from being less, was a littl 
creater in the fatigued than in the normal state, but it 
period of maintenance of contraction was very slightly 
increased. 

The peripheral explanation, which seemed so probable, 
thus disproved, and we are driven over to the more in- 


probable supposition that the maintained hardening, must b 


in large part, if not wholly, central ; improbable though 


supposition appears at first sight, we must imagine that 


++ 


fatigued centre maintains an effect at the periphery, which 
without corresponding maintenance of dynamic effect. Th 
word ‘* corresponding ”’ has been underlined because, a 
shall see by other experiments, there is in voluntary fatig 
a certain degree of the latter, which we shall see cause tf 
attributing to sluggishness and less prompt cessation 
central action. Another point to be recognised at present 
that the two objective phenomena—hardening and dynamic 
result—are not necessarily associated in a parallel manner in 
voluntary and in faradic tetanus; the hardening is much 
greater in proportion to the dynamic effect in the latt« 
in the former; 7.e., in faradic tetanus we have nothing 
the dynamic effect which is produced in a voluntary tetanus 
which produces the same or even a smaller amount of 
hardening, and a similar relation is brought out in th 
course of voluntary fatigue, the dynamic effect falls mor 
rapidly than the mgor effect; the latter may in fact be 
absolutely increased during fatigue, as is illustrated by fig. 3 
The maintained rigor effect which is so striking a featur 
in voluntary fatigue, is an exaggerated sign of this dissocia- 
tion between the lateral and the longitudinal effects. I do 
not, however, say that the prolonged maintenance of th 
lateral or rigor effect is entirely of central source, but 
that it is mainly central. A similar but much smaller 
effect can be demonstrated as a purely peripheral phe- 
nomenon, but even in this detail the principle that normal 








THE SENSE OF EFFORT: AN OBJECTIVE STUDY. 211 


tigue phenomena are in major part central, in minor 
art peripheral, seems to assert itself. 
An objection may be raised—we must remember that in 
the comparison just made, the two terms have been maximal 
luntary and maximal faradic, and that the difference may 
due to or exaggerated by the normal disparity between 
hese two maxima as regards the longitudinal effect. It 
uld be desirable to establish a further comparison between 
iximal faradic and submaximal voluntary tetani of equal 
whether the prolongation 


lynamic values, and thus, see 
ind with maximum voluntary tetanus also holds in the 
ise of submaximal action. As a matter of fact, it does so. 
The peculiar after-effect developing in the course of 
ue, and manifesting itself as a hardening without 





responding shortening, deserves closer study ; it is a loop- 
le through which we may obtain a glimpse of the intimate 
ture of voluntary contractjon and of contracture. It may 
mmetimes be noticed that before the relaxation actually 


ws there is an augmentation of hardening which is 
ithout effect upon the dynamogram; this terminal inci- 
ent becomes more and more pronounced with increasing 
latigue. 

How can we account for the phenomenon? We may 
first imagine that the series of changes in the conversion of 
potential to dynamic energy in the muscular contraction 
which, in the normal state, follow each other so rapidly 
as to be separately undistinguishable, are scattered and 
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separated when the process becomes sluggish. When th 
fibre contracts it becomes broader and shorter, and raisi 
«a weight; if it be prevented from shortening by a stron 
spring, it becomes harder and more tense, and deflects th 
spring. When the fibre relaxes it becomes narrower 

longer, and lets down the weight; or it becomes softer an 
less tense, and ceases to deflect the spring. The interna 
muscular change is a change of potential energy or tens! 

the external effect manifested by the weight or by the spring 


is the dynamic effect. In the contraction the lateral altera- 


tion (broadening or hardening) precedes the longitudu 
effect (shortening or increased tension). In the relaxati 
the lateral alteration outlasts the longitudinal effect. | 
faticue it does so more than in the normal state. Th 
phenomenon immediately under the influence of nerv 
the lateral effect, which again is the immediate antecedent 
the longitudinal eftect. 

‘Contracture’ is a persist nee of the lateral effect wl] 
in much less degree, entails persistence of the longitudin 
effect. In ‘‘Rigor” there is considerable lateral eff 
(hardening) but scarcely any longitudinal effect. In di 
faradic tetanus there is comparatively great lateral effect t 
small longitudinal eitect. 

Witl 


1 voluntary contraction there is comparativel 
smaller lateral effect to greater longitudinal effect ; and 


find that the ratio between Jateral and longitudinal ettfects 


is expressible as a greater fraction in the fatigued than 


the normal state. These points are exemplified in fig. 11] 
and to a still more marked degree in the following numbers 


- 


which express the fraction 7s" in various cases? : 
i Maximal voluntary contraction 40ke.: 25 mm 
( - faradic i 8S ,,: Zo 


' Prop rly speakit g, in muscula 
1° Chemical potential ener 
2° Mechanical potential energy (Spannkraft, vis te1 ysis) 


3° Mechanical kinetic energy (vis viva measured by work). 





The term ‘‘ dynamic ”’ is, however, equally applicable to (2) and to (3 
measure (2) by the spring isometrically; we measure (3) by t weig 
isotonically. 

* Ratios in each pair are comparable; ratios in different pairs ar 


, 
strictly comparable, although they do exhibit rough average relations. 
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{ Maximal voluntary contraction (fresh) 50kg. : 32 min. 
{ - i ne (fatigued) 30 ,, : 26 
| Submaximal voluntary cont iction (fresh) 20 ‘on 13 


{ - a (fatigued) 20 ,, : 16 


( Submaximal faradic contraction (fresh) 1 .. 1D 
{ - - a. (fatigued) a Ld 
1 ] { } . ] 
Ve may provisionally, , for the purpose of analys 
experimental insulation, imagine as distinct the late: 
longitudinal « cts but the question 1 very co l}- 
id} danger of losine tl n phen ee 
"\ I ( ( ¢ nad empl ] e Tact nat 
< I I | I 
( } i i) 
; : 
ne il ~ Tive | ) ye ] ] 
Lice ( Wi i ] tect ( 
C } » ¢ i ! Li r 1 } | no ¢ ( 
ent ‘ f) } lite re { } | 
] + + ; 
t must | cusc] e from the fatigued « ( 


I ] | | \ Tl ae 
C iO} S¢ na weell | tes ol he 
dt laxation of thé mus Perhay 
( | ! } if ] rie 
. sh state ? It is t , ‘ 
bie | ( 1 ii 
- | I ne « \ | S 
suc! | ( O 0) } I 
Sj a j l ( > long a tensiol but Ochi 
st Surpris t! this 1 r eflect at the periphei 
ld not be elicit by peripheral excitation, but onl \ 
il exeit 
\s tar as 1 at pres it 1s phen 7 
e closely related to the yntracture hical medi- 
which is a peripheral phenomenon caused from the 
than to t ( tracture f the laboratory, whic) 


s a purely muscul phenomenon. But the common coi- 
ent in both forms of contracture is the small proportion 


the total voluntary contracture o} central contract re, 


vhich is re ally local, and can be brought into evidence by 
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direct excitation. It is said that clinical contracture dis- 


appears at death unless it has been of very long standing 


and that it is often resolved during sleep and during anws- 


thesia, admitting this, we clearly recognise another illustra 
tion of the major central and minor peripheral component 


in the total effect. 


But this does not exhaust the experimental conditi 
under which this point can be placed and examined. Wi 
may investigate the effect of peripheral fatigue upon tl 
maximal voluntary effort, and discover whether the rig 
effect, which, as we have seen, is mainly central, is or is 1 
manifested when normal central discharge supervenes uj 
« fatigued muscle. And we must see whether the eft 
not manifested by peripheral excitation of nerve as well 
by direct excitation of muscle ; it 1s, in fact, conceivabl 
it may be in part a motor end plate effect not manit 
when the muscle and intramuscular nerve are excited, | 
manifested when only nerve is excited 

[ have not yet found time to investigate thes 


points ; W have, however, evidence enough already t 
warrant the conclusion that an increased duration of tl 
lateral effect is a sign of central fatigue, while an increas« 


7 ¥ , 
magnitude of that effect, as compared with the magnit 
of the simultaneous longitudinal effect, is a sign of p 


pheral fatioue L he pe to return t this matter and 
study it in closer detail ; forjthe present, I will only indicat 
as one of the chief facts under this head, that the seco: 
named feature, and not the first, is manifested by excis 
troe’s muscle, directly excited A trog’s gastrocnemius 
wranged so as to yield a simultaneous record during fatigu 
a) of the isometric ‘longitudinal effect, (b) of the latera 
eltect. For the record a the muscle was made to pull uy 

« strong spring; for record b it was made to raise a light 


} 


12, by which it wasfcompressed, and both springs wet 


spring 
made to record their deflections on the slow cylin adel Tl 
result is illustrated in fig. 14. 


Thus we have a disproportionately large lateral effect as 


an undeniable peripheralj phenomenon, and we may admit 
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that in all probability the disproportion developed in volun- 
tary fatigue is a sign of peripheral modification distinct 
from the prolongation of effect, which is a sign of central 
modification. If the term ‘‘ contracture ’’ is to be made use 
of, the first event must be characterised as peripheral con- 
tracture, the second as central contracture. We have 
ready seen that in voluntary contraction the proportion 

cuneoe O* 1s greatest, and that indirect contraction it is least 
We have also seen above that the proportion falls rapidly lh 
but less rapidly in mixed volun- 


] 


purely pé ripheral fatigue, 
facts, collectively considered, 


tary fatigue The se several 


l 
appear to me to afford some insight into the nature of the 





lex phenomenon of ‘ contracture,” and of the varying 
between contracture and contraction by normal 
‘ular stimulation. The essential point 
ppears to be t tinguish between the lateral and longi 


tudinal effects, and to study the relations between them by 


imultaneous records taken under varying circumstances. As 


[ know, this has not previously been done. 


[It was obviously necessary to examine whether there is 
unce of the dynamic effect ; we have indeed 
een that there is no such maintenance at all corresponding 


with the maintenance of lateral effect, but the question now 


to be put is whether there is any maintenance at all of th 


] Sail 
aiso any malitel 
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dynamic effect, and if any, whether it is of central o1 
purely peripheral mechanism. We shall find when we com 
must be taken into account in interpreting the results 
The experimental analysis of the ending dynamic effect 
however, much more delicate than that of the ending rig 
effect, and for the sake of brevity is best presente d by 
following comparisons. 

(a) Comparing the returns to the zero line of a dynan 


graphic spring from its position of maximum deflection 





Fic. 15. 


cings t llustrate the prolongation of t 


effect caused by fatigue. 





The upper pair of lines give the returns from v 
spring. 1. In the normal 


(20 kg. effort). 








f 20 kg. in tl 
fresh state and the more gradual return in the fatigued st 


1 order to s 






voluntary contraction in the normal state, and in the stat 
of fatigue caused by voluntary action, it is found that th 
return is more rapid in the first than in the second case. 


to the consideration of effort effects (§ 10) that this point 
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But the deflection is smaller than in the first; it was 
therefore necessary to determine further—and this has been 
lone—that the decline in the second case is also less rapid 
than that from an equal deviation caused by submaximal 
\traction, 7.e.—(b.) Comparing the return from a maximal 
ntraction in fatigue with that of submaximal contraction 
f equal dynamic value in the normal state, it 1s found that 
e former is more gradual than the latter. 

[It was also desirable to see whether the terminal asyn- 


ronism of lateral and longitudinal effects is manifested 


the weight met! od combined with the bag-recorad A he 
mination of this point led to some interesting results 


dvnamic effect in this case begins to drop atter the 
il effect has begun to decline I will not follow the 
siderations into which this fact leads, as the mattei ON 


passes beyond the bounds of a neurological item; it need 


\s to the point which we are examining on a t of 

} S urol l significance, the event is as was anticipated 
rlg eltect nd le ss di re the dyn mic etter cle Ni 

re slowly in fatigue than in the normal stat« I have not 

t made methodi il experiments as with the dynamog iph 
determine in what degree the effect is central or per- 

heral or both [ think, however, that the proof already 


ven by the spring method may also be held to cover the 
effects obtained by the weight method. It will, however, be 
bvious that the relation between lateral and longitudinal 
effects demands close and minute analysis; up till now I 
have only been able to examine the matter in so far as it 
forded differential indications of central and peripheral 


phenomena. 
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§$ 9—The End-plate Effect. 


In the report from which quotation has been made abo 
it was urged as a general conclusion that the junction betwee: 
nerve and muscle is a weak link in the neuro-muscula 
element, and the first point to show signs of failure 
fatigue, in nerve-degeneration, at death, and in intoxicati 
by drugs of the curare type. The conclusion was b 
mainly upon frog muscle observations, but in part uj 
human muscle observations. 

On returning to the examination of this point I find tl 


it is possible to demonstrate signs of an end-plate effect 


nerve faradisation and in normal voluntary acti Nev 
theless it is necessary to admit that th eviden Is 1 
conclusive, and that it must be considerably disc 
owing to the complex conditions of experiment 


The best obtainable evidence is that supphed by int 


calation series: direct muscular faradisation is upplied 


intervals in the course of a fatigue eries of nerve taradis 
tion etfects, 01 Dice versa ; herve faradisation ettects 


intercalated in series of direct effects; the former be 
obviously the series from which positive info 
expected. But the control experiment 1s required becau 
the intercalated muscular effects may decline less rapidl 
than the nerve series in consequence of fresh muscle ben 
each time called into action by the direct excitatio1 [t 
however, we find wnder precisely similar conditions of expe 
ment that the intercalated nerve etfect declines as 

faster than the muscle eftect, we have good reason t 

bute the less rapid fall in the previous case to an end-plat 
effect. To demonstrate the existence of the eftect 
voluntary action a similar mode of observation is folloy 
pairs of nerve effects and of muscle effects being intercal 
at intervals in a voluntary fatigue series. 

In taking intercalation series of nerve and musel 
not possible to use the coil at the same strength in both 
cases, nor is it possible to shift the secondary coil from on 
position to another with sufficient rapidity and accuracy 
It is necessary to equalise matters by using an additional 
the 


resistance of 10 to 50,000 ohms in nerve circuit 
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A very obvious effect at the outset of an experiment 
marks the fatigue decline, the effects increase (a) by diminish- 
» skin resistance (b) by increasing excitability. 

[n establishing a comparison between the effects of the 

tw modes of peripheral excitation it must be recognised 
that the two phenomena are impossible to insulate to thi 
une degree on human nerve and muscle as on excised nerve 
muscle (1) We cannot accurately compare the excita 

bility of nerve with that of muscle, different current strengths 

ised in the two cases, and even if we use the sam 

nt strength, the distribution of current is necessarily 

dissimilai (2) We do not call into play identical portion 

iscle when, ¢.g., we apply excitation to the median nerve 


the muscles of the forearm. All we may accomplish 


comparision is to bring into action a certain amount 

sume muscle in the two different cases. (3) Even in 

mumon portion we have a comparison between effect 

rve and muscle in the one case versus nerve in thi 

The then no reason for surprise if an end plat 

not learly demonstrable on intact human ner\ 

muscl on the isolated tissues of animals; on thi 

trary, the matter of surprise will be if any such effect can 
be brought into evidence in spite of the three veiling cire1 
ll thn ( sidered, [ am not inclined to lay m 


1 I } longed wcLIVILY Cal Cause » block it ti 
n | ( rve and muscle, | do not—in view « 
complex experimental conditions adverted to abov 
that they are clear enough to be utilised by thei 

premise in the argument. This reservation do¢ 
not, however, apply to the data obtainable on isolated fi 

e; these are clear and definite, and sufficient to justit 
se Lin nd-plat effect ° as part ol an hyp thes 


10—Measurement of Effort. 


Most persons have at on time or another had som« 


experience as this—he goes to lift an empty can supposed to 





EFFORT 


e full of water and jerks it hig 


the exaggerated an icipation 
us effort has been emitted. Sx 
the nervous emission is obtained 


Donders and Van Mansfeld, in 


* + + ] 
In IST L the 


lecrease. 
Mosso 
impulse is sent to a fatigued than to a fresh m 
so the effect is a manifestation of peripheral fatigue. 


the facts do not necessarily confine us to this conclusion, and 
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we may equally well attribute the effect to the greater slug- 
vishness and consequent less sudden cessation of the 
voluntary emission; if this be so, the effect is a manifestatio1 
of cerebral fatigu Further evidence is however required 
before we can choose between these two opposite con- 
clusions; the facts as they stand may prove to be long to 
eithe) Tl observation already described of the main- 
tenance of a rigor effect, and that about to be described ot 


uler but obvious dynamic effect at the periphery 


quen f residual central action, furnishes such evi- 
lenee, and es far to establish the view that the in- 
effect is indicative of central prolongation 

} { dischare We have seen that there is a striking pr 
longation of 1 lateral effect in voluntary fatigue, and 
that the ngation Is owing to a prolongation of centra 
We | lso seen, but far less distinctly 
prolongation of the longitudinal or dynami 

ffect = periphery by the same caus This point 
nvest ted as follows, and it will be seen with a 

} tive 1 It] ish tor the sake of ce unpleteness must 

be « bed in what particulars the result was negatty 

eS] failure to obtain any evidence that th 

Lo ¢ ise any sooner ll a fatioued thal 1 

11—Active “ Let-go’”’ Experiments. 

I did not at first s« ny Way of expe rimentally testing 


this point ; how indeed was it p ssible to signal the moment 

ssatlol voluntary discharge, so as to get at data 
indicating whether the period of maintenance varied with 
fatigue ? point can, however, be experimentally 
investigated . very simple, although not very searching, 
manner, by means of a double dynamograph simultaneously 
acted upol by the two hands. 

First, it was necessary to determine whether the grasps 
of the two hands simultaneously willed and inhibited, are 
actually executed together, or whether there is any irregu- 
larity or asynchronism, between the records of the two 
simultaneously willed movements. Secondly, it was advis- 
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able to determine whether voluntary fatigue of one arm 
of the cerebro-muscular apparatus of one side), causes 
voluntary fatigue of the opposite side. 

Briefly stated, the examination of these two prelimina 
points showed (1), that the positive and negative acts sll 
taneously performed on the two sides are simultaneous wit) 
an average error not exceeding + 02”. (2), That fatigu 
one arm does not cause any demonstrable fatigue of 
opposite arm. 

These two points having been determined, we ar 
position to make the comparison. One arm is fatigued 
synchronous volitional effort is made on both sides. ‘I 
indications of the fresh side were used as the tern 


comparison to which the indications of the fatigued sid 


referred, in the expectation that the fatigued side might 
found to let go later than the normal side. Obser' 
were taken in sufficient number to eliminate experime 
errors, and a comparison of the points of relaxation 
hands, showed that the average asynchronism in th 


condition and with fatigue on one side, was + ‘02 

any ascertainable constant difference attributable to fatis 
But closer examination of the record of the liberated s] 
howed that the *‘ diastole’’ was more rapidly accomplished 
by the normal than by the fatigued hand, the spring was | 
«o more slowly and gradually in the latter than in the form: 
case. It goes without saying that the deviation from whic} 
the spring returned to its position of rest was smaller on th: 
fatigued than on the normal side, and that the return was 
consequently compared with return from an equal deviation 
made by the normal hand—as has already been described 
above (sec fic. ] }) 





§ 12—Passive release Experiments. 


The conditions of observation with the Donders’ and Van 
Mansfeld’s apparatus are as follows :—During the sustention 
of a weight by the horizontal forearm, the length of the biceps 
is the resultant of two equal and opposite factors, (a) the 
extending force of the weight (including that of the forearm), 
(b) the elastic force of the extended muscle. On suddenly 
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liminishing factor (a), the arm springs up to a new position of 
est by excess of factor (b). It has been shown by D.and V. M. 
that this upward spring is greater in the fatigued than in the 

rmal state, and we desire to learn whether this increased 


ct depends upon a greater motor energy emission to 


cued muscle, or upon a prolongation or less rapid cessa- 

in the emission of energy. This was the specific ques- 
n on account of which the experiments were undertaken, 
L the ification about to be described, and sketched 


in Fig. 9, was devised with that special end in view. 


The arm and forearm are placed against a support ad- 


dso that the arm is vertical and the for wim horizontal ; 


head of t dius just uuches a button and _ short 
] } ? ’ 
ul rod connected with a stiff horizontal spring, the 

ll defleetio i which ; magnified and recorded by a 


lev weight suspended from the wrist 1s suddenly 
ed lready described. The deflections of the spring 
dynamic effect, and are not found to increase 

st sight a paradox, in comparison 


uwsion of the released forearm. We 


é 
tl sa dynamic effect on the spring (v.e., unde 

ti conditions), but a larger excursion 
limb , under conditions approximating to isotonic) 

e fatigued as compared with the normal state ; and the 

st natural supposition to account for the paradox would 
em to bet t the dynamic ettect declines more gradually 
emoval of tl peripheral counterpoise in the fatigued 
nthe n mal state. But I have failed to obtain any 
perimental vei ution of this supposition under the con- 


litions described, and have not found the isometric release 


{ 


flection to be accomplished appreciably faster in the nor- 


il than in the fatigued state. 
If the isometric release effect be taken with different 


weights, e.g., 3 kg., 5 kg., the deflection of the spring will be 


id to correspond almost precisely with the deflections 
produced by the applications of weights, 3 and 5 kg. respec- 
ely, whether the limb is fatigued or not. This is as 


L 


night be expected, the elasticity of the brachial flexors is 
necessarily equal to the extending weight, and the paradox 


Is now seen to be susceptible of another explanation. 
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g., 1s greater and more prolonged in th 


With reference to the immediate point 
the increasing release excursions of the f 
and Van Mansfeld’s experiment, « the f 
Mosso’s ponograph observations, a the 
of peripheral changes, the answer mus 
certain than could be desired | pr 
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$ 13—Peripheral Inhibition ? 
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effect 


voluntary tetanus, this may conceivably 
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posed upon already existing direct faradic tetanus. 
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ct, or of a voluntary effort super- 
With 


regard to the first part of the question, an erroneous opinion 
maximum 
cerebral paralysis or paresis, but it certainly is not so in 


the normal subject; a maximum voluntary contraction so 
far from being increased is, as was first shown by Fick and 
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by Mosso, diminished by muscular 


This opens out the further question whethe: 


central or peripheral, and it seems to 


f the effect (O°l sec.) is vi ry strone 


time of 
inhibition due to central interference, 
ck, and very difficult to reconcile with 
hibition belonging to a class of effects 
e well-known cardiac effects of the vagus, 
1 urged by Mosso. The second portion 
ding this paragraph may very shortly 
createst endurable faradic tetanus 
intary tetanus, und can be increase 
this point I was however surprised to 
uniformly confirm Fick’s datum, but 
I ne-values too short to be admissible 
t] vertheless I am unabl 
und for lmitting with Mosso 
mn 1s one of true peripheral inhibition. 
originally made by Fick, is easily 
stimulation is apphed to the arm, 
less strongly voluntarily contracted ; 
1 is taken of the ettects as shown 
l by t bag; the strength of voluntary 
t electrical effects are superposed 
rded by the same means and can 
{ ff on the dynamogram. As point | 
ll be obvious that the dynamic effects of 
of constant strength will be smaller and 


lown instead of a ste 


th of voluntary contraction upon which 
greater and greater, and tha 


Juntary contraction, the electrical stimu- 
ve at all, subtracts from the effect; th 
luntary tetanus as recorded by the spring 


tep up ihn consequence 
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+ 


induction currents were let into the muscle by a contact 


made by the slider at a definite point of its excursion : 
this was found not to inhibit the maximum voluntary 
lift. But it is to be remembered that th maxi 
lift was not the true maximum voluntary effect, and 
that it was quite possible for the muscle to go on 
weight as high as before, in spite of the direct excitat 

of itself or of its antagonists. ‘To get signs of ‘* inhibition 

he used stronger currents permanently applied, and obtained 
permanent flexion or contracture with deficient voluntary 
contractions; he gives as the minimum lost time of 

effect, 28; seconds, but from the tracing on the same } 

(No. 42), it may be gathered that the maximum lost time 

may be at least six seconds. This is very suggestive of 
‘oiving out” of the voluntary resolution of the observ 

and of a very large margin allowed to the subjective fact 

and although it may be freely admitted that the tracings 
bear an obvious superficial resemblance to stand-still of 

heart by vagus excitation, stronger evidence must _ be forth- 
coming before the deeper similarity can be admitted; tl 

vagus stand-still is a diastolic arrest, the faradic stand-still 

is a tetanic arrest. Mosso promis s, however, to s ip} ly 

with further grounds of comparison between the int 


ference effects of the cardiac vagus and those of ordi 






**motor’’ nerves (median), and until then we cannot 





properly estimate the probabilities of his contenti 





ure to attribute the 


} 
t 
} 
| 


At present it appears to me premat 
step down to an inhibitory process in t 






the resemblance between Mosso’s ergograms and ordin 





vagus cardiograms is no more than a superficial one. 





That is a much less recondite phenomenon, and pro- 






bably due sometimes to the excitation of antagonist muscles, 






and sometimes to ordinary sensory inhibition, is indicated 





by two tacts. 





(1) The simultaneous record of muscular hardening 







shows that with the diminution of effect on the spring ther 





is greater hardening of the forearm. 





(2) Time-records of the effect show a lost time of 





between two and three hundredths of a second, which, as I 
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have urged elsewhere, is the apparent lost time of a direct 


effect on human muscle with the instruments ordinarily 


employed. 
The conclusion is irresistible, that in such case ws ve 


» do with a simple subtractive effect upon the spring due t 


diffusion of electrical excitation to antagonist muscles 


nm enteru into action cause the increased late 


whicl 
] } 


sion as indicated by the bag-recorder. 
But the time-data were by no means invariabl , the 


y 


juently came out as deseribe l by Fick about ? cond 
d the effects were then recognisable as ordinary refle: 


fects; more commonly still they came out about 3 second 


doubtful and perplexing figure, too long for direct action 


nd too short for r flex action; the « nly explanation to be 


offered is the probable, but by no means proved, direc 


} ise ol wita nists to t] direct extensile stimulus 
( ised by a ( n of the muscle und the 
cle ‘] point requires, however, further and 
) a 
ii ,cs 


prefer to indicate as distinctly as possible what appeal 


to be the w rtainties of observation, and therefo 


ence in these particular experiments, which are of - 
lerable interest in their bearing upon the question 

et muscul thibition. Repeating Fick’s observation 

abduct indicis, I cannot admit that there is ) 

ision to the next intercarpal space with the strength of 

current n vy to produce the effect; I also find 1 

flex start, which during maximum voluntary abduction 

the index fin r takes the form of diminished abduction. 


tly occur, but that this 1s not a negative reflex 


generis, ding to the meaning of Fick: it is n 


tinguishable from an ordinary sensory reflex, which may 


ed be reflex is abductor action, but may equall; 
flex plus adductor action, And in point of fact ] 
nlike Fick, that the step down with its latency of ;', secon 
n be produced by sensory stimulation of any part of 


dy, thou with greater certainty and neatness by stim 





$ 14—The main position reviewed. 


To return to the main question, viz 
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In the second ca 
direct fall does not 
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the total voluntary yield; the former falls about 60 per 


100, the latter at most 3U pr r 100. 


15—Muscular Sense Experiments. 


It was with great reluctance that I undertook experi- 
nts on thi -called muscular sense, because although 
extent admissible as objective evidence, they 


clude a mo variable and fluctuating subjective factor, 


l cannot without prolonged care be obtained “ clean 
m accidental distortion; they moreover require analysis 
parat y components, and when that difficult 
is pt m with more or less accuracy, there still 
subjective factor in still stronger proportion 
» modify t parate components. But the verbal 


1 


1g to certain so-called ‘‘ data’? from this 

that they cannot be ignored. I allude in 

data attributed to Bernhardt, to Ferrie: 

Brun n, and I « <pr ssly omit all e ynsideration of 
more refined analysis of the modern German psycho- 


physica ol (Goldscheider, Munsterberg) as beside my 


By muscular sense is denoted a sum of sensation 
rived from the varying tension and pressure of all the 
vy organs and of the skin caused by movements. In 
complete analysis of the phenomena the first problem 
to separate the cutaneous component; the next is to 
parate the residue into its muscular, tendinous, liga- 
entous and articular components. In my first plan of 
ion I thought that this analysis would be an 


investigat 
: 
indispensable preliminary, but l soon found that it would 
be possible to take muscular sense phenomena “in the 
lump” as is usually done, and not item by item as seemed 
at first to be required. 

The starting points of my observations have been (lst) 
the statement quote d by Dr. Bastian as conclusive, that it 


has been clearly shown that estimations of weight can b 


‘These numbers ¢ taken Irom t original tracings, of which the fig 
lere given are port 
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distinctly made when muscles are called into activity by 
faradisation (Bernhardt) and by galvanism (Brunton and 
Ferrier) in the absence of all cerebral activity: (2nd) the 
desire to ascertain in what degree the subjective estimation 
of differences of weight is altered in fatigue, whether central] 
or peripheral. It is only under the first of these headings 
that I feel justified in speaking at present. The obserya- 
tions under the second hx ading are, COM] aratively pr aka 





more delicate, therefore not yet numerous enough, and 
requiring to be supplemented, if possible, by close: lysis, 
especially by exclusion of the cutaneous fact may, 
however, say that as far as my results have gone, they ] 
been in agreement with those of Fechner, w nd 
the discrimination fraction is unaltered by 

The facts under the first head are « e and 0 
differences observable in s} te of t ( 
cutaneous and other factors; the |] 
able conditions of the conclusions dra‘ L 
fore be made responsible for then 

[ adopted the first of the thre el of ol va- 
tion ad seribed by Fechner, L.¢ , that 
difference” ; neither the method of *‘ right and } / 
nor that of *‘ mean erre r’’ was expedll } 
purpose in view—nor necessary. Of c se in 1 adopt 





of this method I sought for no very exact determi 





] 


of the minimum perceptible ; obviously it val 






with which no mistakes of discrim 






value must be above the minimum, whil 





taken, mistakes must be made and the method 
of right and wrong cases. 
It appears to me that this p int | not always | 









sufficiently appreciated, and that in addition to unavoidabl 
sources of error, great uncertainty attaches to determuinat 
of “just perceptible difference,’ owing to the fact that 
unknown percentage of erroneous estimates have necessarily 
occurred even with differences greatly in excess of the just 







perceptible. Referring for instance to Fechner’s ‘‘ Funda- 





! Fechner’s Psychophysic, 2nd edit., p. 300, ‘ Par 





EFFORT: AN OBJECTIVE STI 


DY, 


o the differential determinations 


il weight -1,000 gramme 


Wwe 


lenitiy 
Da 
Sur- 
Wet 
ll) It 
\\ 
owl 

1 
Mili 
Ciit 
ie ( 
Ss is 
Units 
10ado 


ire about 
] + + + ~ 
triais With theincrement Worms 
LOO 
. 150. ,, 
: 200 
t ditierent bservers Nl lorm inp 
certainty I} very aditterent 
, ty { rs ] 
wers, WI L i Lis ure 
+ s+? ll. + 
t ( LiLed ll quail O t 
cas na i I | t sullic 
LO ¢ Wil ailterely 
4 ] 
nimu perceptible [ wa 
I 
l I c 1 Wl Ls pet 
L¢ 1 did } ( l St 
Il it fl that th 
Dilit but found that 
sur} le mistakes of si 
I 
rebv led to ( ise 1 t he 
u¢ l L¢ be Lilie S tal 
! ted pon ve ise 1t teac! 
\ t to be perceived with cert 
ii be considered an ort! 
daittere 3) 1 | n ( ! 
al rem ! st be determimmed by 
| \ ! preterably bY 
t wrol cases), in Which the 
») Tt i no rel can bD 
_ _ - . 
( Vé 1 tw cert i\ perceptil 
4 r ] 
tl) that » rel e can | 


n 



















232 THE SENSE OF EFFORT: AN OBJECTIVE STUDY. 


It is necessary that I should describe and thus « xpose to 
criticism the method by which my results have been ob- 
tained, for it is not only impossible to obtain fine results by 
a coarse method, but it is possible to be grossly deceived 
unless that coarse method is surrounded by some simple 
precautions. The circumstances and conditions of experi- 
ment must be uniform, ?.e., we must keep to one set of 
muscles, we must eftect equal lifts at equal intervals, the 
cutaneous surface of pressure must be maintained unaltered 
in successive lifts, and not subjected to alterations of tem- 
perature ; the ordinary manner of ‘‘ weighing” an object in 
the hand by jerking it up and down, and thus getting all 
available sensation by active and by passive pull and pres- 
sure, is lable to vary, and should therefore be rejected ; 


above all the expectatl n ot the obs vee must |! 


as possible eliminated by irregularities in the kind 
ord r ol application of increments and decrements, l I 
the avi dance ol collate | indicat ns. 


The observee is of course blindfolded and his ea topped 


by cotton wool, yet it easy enough to unwittingly) ve hi 
some indication of an alteration made, and ke will 
feel the aitterence that he expects ; we 1 y equally ¢ Wy 


prove this influence by giving misleading indications, when 
he will ‘‘feel’’ differences which do not e: 

After a few preliminary trials a balance method w 
adopted, V1Z., & Wood 
AXIS ; a wooden handle half fixed, half n \ ble, t latt 
suspended from thi iormel and suspending the lever, a fixed 
weight of lead to make up 1000 grammes, a 1 veabl 
weight 50 of grammes (or more), a small air cushion to sup- 
port the lathe and prevent shock or sound; the lever is of 
course graduated for the moveable weight. The muscles 
tested are the fl xors of the fingers, which raise the lower o1 
moveable half of the lever. The lever and weight are sup- 
ported by the air cushion when the muscles are not in 
action. The hand rests on the upper half of the handle, 
the fingers are slightly flexed voluntarily, just touching th 
lower half of the handle. Duration of lift and interval 
between successive pairs of lifts are re culate d by clock, and 
are kept as uniform as possible. 
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OF 


cific question towards which these preparatious 


iS a comparison of weight discrimination 


contraction, | by galvanic « ition, (c) 
ition. The observations were undertaken 
ist of the results ascribed to Bernhardt, 
bed by Ferrier, and relied upon | Bastian, 
ecepted data appeared to me t most 
vidence in favour of the exclusively peri- 
1s¢ il sense und to | ct most 


I careful observation to { iterate 
} f 
eli qaiscri ! I three 
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germs. from 0), and 
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eyms.) Dr. § by voluntary contraction could distin- 


cuish 5 Loth from O (80 germs. from 0) and 3 to 5 Loth 


vdded to 3 Pf. (48 to OU CrTmMs. added to 250); by Faradisa- 
4 he CC uld not distt quish | Pf., or eve A Pf. Jromveu (500, 
1000 grms. from 0). Bernhardt says further that with 


voluntary contraction of the middle finger he could dis- 


tinguish with certainity 5 Quentchen from 0 (? 20 grms. 


from 0), and that healthy people can discriminate as finely 


by electrical 1 ns, but that in this case it is by cutaneous 
| tion. His conclusions (which quite agree with these 
a S ial re t 
D Mus} ilso, emp oslos t ei bes 
‘ App ttet, hi 1 elg » ¢ mel 
Muskel é Ka S der Bedeutw dass 
scl Ap) d fuskelsubsta ~ d 


Bernhardt car ther el pp led to as itness 
vour of t exclusively pe } il the \ I tl IX 
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With regard to the actual question in hand, it 








is advis- 


able to recognise what concluston the facts I have asserted 


do not bear. 


The great inferiority of weight discrimination 


by peripheral as compared with central excitation is simply 


a direct negative of the experimental premisé 


Dr. Bastian relies, but it cannot itself bé 
tive premise contributing to the conclusion thi 
effort is not wholly peripheral, but partly « 
The numbers given above prove too much. 
excitation 1,500 grammes is distinguished 
grammes and 500 grammes are usually not dist 
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cally and physiologically the sensory nerves of muscle, and 
the demonstration is appealed to asa firm point of depar- 
ture. The actual facts are these:—Sachs examined thi 
nerve ot the sart ; muscle of the frog some time after thx 
section of thi erlor roots, and amid a majority of de- 


nerated Qnot ) fibres found two und cenerated fibres ; 





d that the were fibres belonging to the posterior 
root and theret sory. He made the counter experi- 
ment bY seal l | degenerated fibres some time afte) 
section of the posterior root and failed; he attributes this 

lure to pre t of his two sensory fibres by sensory 
uses; | ttempted to venfy the opimon and failed. 


e 5 demonstra n is_ follows 

S sed, t sartorius and its ner\ 

\ isolate | ext d by induction shocl 

f] contrac obtained 
t thi ’ very narrow and inse 
l } siologically, upon which t 
VY muse laa hery 

| that by sensory nerves of muscle ai 
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and we have not there seen any cogent proof of the exclu- 
sively peripheral character of the : 
muscular sense. 
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have been on physiological grou 


of contraction 
But the central initial origin of th« 

| as also be¢ 
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be left with 


clinical data 


assurance, as | possess ho first-hand informa 


tion on the subject, and am often in considerabk 


whether ‘loss 

muscular sense ” 
facts. Indeed | cannot, otherwis¢ 
that the expression 
objective phenomena, understand th. 
mental contradictions 
highest clinical authorities. 
statements of Leyden, of Bastian and of 
an ataxy, assumed to be due to 
may exist without 


sensibility. 


ments that “ 
sensibility, also entirely annihilates the so-called muscul 


sense. Loss 


muscular  s« 
verbal formule or 


‘muscular sense” 
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other hand 


muscular sens¢ 


ceneral anesthesia of the limb 


appear to bea single fact which would indicate that the 


muscular sense 
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On the one 


abolished and 
sensibility of the limb continue.”’ 
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Then to complete the clinical picture we have Bastian 
showing us that ‘‘ loss of muscular sense sometimes accom- 
panies hemiplegia,” and Ferrier ‘“‘that loss of muscular 

sé is not ass ciated with hemi] legia.”’ 

[t appears to me (1) that there is a radical difference of 
opinion between clinical experts as to the fundamental 
‘ ical facts, which are presente d as black or white accord- 

to the doctrinal point of view from which they are 

ded ; (2) that the clinical facts even if proved In one 

other form, remain ‘* lump-facts ”’ vhich attord no 

lated premise to be utilised in the main question we are 
ling with, re the sensations which accompany and follow 
muscular action, viz., are they peripheral or are they 
central, or are they pr riphe ral and central ? 

[t is therefore only to avoid the reproach of not paying 

ficient heed to ‘‘obvious clinical facts”’ that I have 
ded to the clinical argument at all, which, in my opinion, 


} 


not proved whether there is or is not a ‘‘ muscular 
8 se,’ nor what are the essential signs of its presence or of 
ts | SS, nol what is th physiological « rigin and centre of the 
endowment ‘‘Experiments”’ on hysterical hemianes- 

tics, e.g. (the much-quoted case of Demeaux studied in 
1840) will hardly be relied upon in 1891 as positive evidence 


The psycl logical standpoint. The reluctance with 
ich I embarked upon muscular sense considerations 
wched its maximum when the purely psychological pre- 
ntation of th subject had to be faced. The case as 
presented by psychologists, is made to turn mainly upon 
doctrinal arguments and subjective pleadings, which 
lly characterised as ‘‘ cogent,’ do not, in my 
opinion, force the verdict in one sense or another. On the 


contrary the psychological arguments for and against this 
: ps) 


hat view, seem to me to obscure the real and simple 
point at issue, viz., whether the sensation due to movement 
arises from material changes in the centre or in the peri- 
phery or in both situations. This may justly be charac- 


terised as a sweet ping expre ssion of opinion, and I therefore 
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hasten to add that it is only advanced as an expression of 
opinion, and that among the large mass of literature bearing 
upon the point, the very able and comprehensive summary 
recently given by Professor James (Principles of Psych 

Vol. II.) has more particularly contributed to the form 

of that opink n. 7 Perhay e~ “ee may be,’ are the « 
ments aroused by his positive or constructive arguments; 
‘** Certainly,” ‘‘ Of course,” aroused by his negativ 
destructive arguments. ‘hi 

to add to the case by the ] 

as opposed to another. I prefer simply 


from an earlier writing by the same auth« 


? 


endorsed as most ws ighty by one ¢ 


believers 1 he pure peripheral tl 


{ + 
} 


fairest presentation of th 
offer d as cogent, but vhicl 


wholiy inconclusive, inasmu 


Per] em but 


nothing 
which 
whos« 
sharpe 

only 


; i sharps rthana 


n } ossible 


could tell out of 


sharply differentiate 
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which did not. A sharply conceived end will, on the other hand, 


directly awaken a distinct movement as easily as it will awaken 


a distinct feeling of innervation, If feelings can go astray through 


vacut ss, surely the fewer ste ps ol feeling there are interpos« d, 
t] e l ly we shall act. We ought, then, on a prvi 
oO 1 alo I l card the Innerv tio) je] hil as a pure el- 
‘Tet us tu yw to posteriori evidence. It is a notorious 
t cnised by all writers on voluntary motion, that the will 
seems cone l only with -results, and not with the musculai 


details by which they are executed. But when we say ‘ results’ 
s it exactly that we mean? We mean, of course, the 


ts Ol tive ly consid red, ana re vealing themselves {as 


eit] accomplished or in process of being accomplished), to ow 
sensible per s. Our idea, notion, thought, of a movement, 
ever we speak oI the movement, is this 
1] ; x} oh we . + t } = | it to] ] 
S S } } which we get of lt when 1t 18S taking piace ¢ 
s complet ed. What, then, is this sensible perceptio 
\\ | tively s to | 
Swe agereg ( €) feelings 
+ + ] 
] if 4 I ul Cits A 


| l or a Ovt h which we ¢ possess 
+ + + + > + 
5 these its rent « s. By these diff 
i } tal] } ] 
S ( ClluUs CuLally CIs cy Sl i irol ( Cil 
ces are sufficient for all the discri - 
Ss ( } DIY ne¢ l to 1 Ke W we intend one 1 ( 
t thel 


iment [ cannot, however, controvert it, nor can I] 
controvert the more lengthy developments which have been 
ven to it by Professor James in his Principles of Psycho- 

Vol. Il., p. 449 to p. 518). In fact, ] fully admit the 
destructia character of his arguments as opposed to the 
introspective and circumstantial evidence of a central 
feeling of innervation—evidence which has appeared to m« 
to be as little cogent as the subjective and ~ expe rimental ’ 
evidence which is advanced in support of the purely peri- 

VOL. XIV. 16 
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pheral doctrine. It is the constructive character of the 
argument that appears to me to be illusory. 

Still, although I cannot follow Professor James step by 
step on the slippery ground of the above quotation and of 
much of his more recent pleading, I feel that the most ele- 
mentary courtesy makes it necessary that I should not 
merely assert that a subjective view which I cannot accept 
appears to me as an unreal phenomenal picture, but that |] 
should go a step further and expose as clearly as possible to 


] 
ne 


a similar adverse opinion my own subjective views on t 
same topic. This is formally done in the following para- 
graph, of which I am well aware that the subjective 
element forms a principal ingredient. 
$16—Hypothetical Considerations and General 
Conclusions 
Fully recognising the distinction which should be main- 
tained between fact and hypothesis, yet that both elements 


] 


ure as essential to living knowledge as male and femal 


elements are to living matter, it appears to me that in the 


hypothetical relations between central and peripl eral phe- 
nomena in the general government of muscular action, we 
must distribute the shares of function between centre and 
periphery otherwise than is usually done. 

The very general disposition of opinion is towards the 
admission of reflex response to a muscular sense, as playing 
a preponderant if not exclusive part in the minute govern- 
ment of the body.t No doubt we are informed of the posi- 
tion of our limbs partly by the state of the skin, partly by 
the state of the muscles, and admitting that the tendon of 
muscle (perhaps even the muscle itself) possesses afferent 
nerves, we are tempted to assume that the sense of effort 
which we feel is entirely obtained through centripetal 
channels, z.e., that we have a “‘ muscular sense.” We esti- 
mate weight and difference of weight chiefly by means of 
trial efforts by which we ascertain how much our muscles 
must be contracted in order to lift the weights, or to arrest 


1 This position is very forcibly put in an account of ‘‘sensomot 
recently given by Exner in Pfluger’s Archiv., vol. 48, p. 592, 1891. 
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ir descent, and we may reasonably suppose that the 


umount of contraction is estimated by a “‘ muscular sense.’ 


But this property in the form of centripetal process from 


is not supported by any direct proof, and so 
as the alternative hypothesis of expended energy in 


‘motor’’ centres is not disproved, it is not possible to admit 


the feeling is entirely of peripheral origin, nor that 
muscular contribution is the predominant factor among 


its peripheral constituents. I am not denying that it is a 


well 


lenying that it has been proved to be a factor, and plead 


r, co-operative with cutaneous and articular! factors, as 
as with visual and labyrinthine guidance, but I am 


r) 


uinst the exclusion of the central factor. 


in the minutely reflex view the:muscular fibres at the 


1 


periphery form an army, the units of which are not only 


tantly ‘tin hand,” subject to cerebral control in response 


le sensation, and constantly ‘“‘in hand” subject to 


spinal control, but they also-never act otherwise than 


lirectly. Leaving on one side volitional control, to concen- 


yur attention upon the spinal and muscular relation, 


find ourselves urged to imagine that, e.g., the so-called 


tic movements of locomotion and of equilibration are 


item reflex contractions responsive to extensile 


‘his may be acceptable as regards the slow large move- 


its of massive groups of muscle, but how slow and cum- 


mune this arrangement appears when we consider the 


rdinated modulations of small rapid movements of little 


uscles. We can imagine the individual movements of 


ilibration to be reflex, they are slow enough; we cannot 


1 


ole the individual moveme nts of voealisation to be reflex : 


we much too rapid. And in this second case we ar 


trained to admit that the constituent items in the co- 


nate series are measured out in due proportion and 


2 


ey 


Iphe 


lence in the emissive centre, independently of discrete 


ral calls through ‘‘ muscular sense.” Why not also 
first case? No doubt true reflex adjustments are 


muscular sense, Cf. Golds« 


Du B h 1ond’s A v. 1889, p. 369, and suppl. p. 141. 
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continually ebbing and flowing in the maintenai 
alteration of muscular attitudes, and we make tl 
adjustments of our muscles in response to what we tf 


the periphery by all our organs, and perhaps more p 


larly by our muscles and ligaments and cartilages. 


+a.) 


t imagine that the fine modulations 
occur in such a roundabout way. 
measured out at their source « 

hat they may also occu 

to extensile stimuli. 
objective phe nomenon W 
ybtain what I think to 


eral regulation, such 


perip! 

a priori considerations. I 1 

hackneyed phenomenon, called ten 
is incompatibly s 


reflexes, 


m resistance 
organs—and find 
in definite experiment 
part assigned to 
n with visual, labyrn 
or the admission of 
central sense of motor innery 
butory control by immediate periph 
tions of muscular tension—th 
the muscle itself. 
The main objective evidenc 


ple is 1s 1) the demonstrabl 
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uence of effort, manifests central as well as yp. ripheral 
bjective signs. ”) The demonstrable fact that pr riphe ral 
esponse to extensile vibration can occur so rapidly that 


eference to and from the spinal axis cannot have taken 


n sum the view which I am inclined to take is that th 


lulvy co-ordinate action of the muscular executive depends 


1. Upon co-ordination at the central origin of action 
which co-ordination is the resultant of past experi nee, and 
nsists in the emission of nerve-impulses grouped and 
ured in conformity with intended and foreseen effects 
2. | pon ppropriate and corrective refle X response, Ol 
ich the immediate causes or stimuli are centripetal 
mpulses from sense organs, inelusive of those less 
vious impulses from the skin, muscles, and articula- 
is, Which are collectively referred to a muscular sens: 

=. Uy n the direct muscular response to passive stretch- 

and extensile vibrations. 

With regard to the incidence of fatigue phenomena, con- 
idered as representing in intensified form the incidence of 
hanges which underlie ‘‘the muscular sense,” and the 


ense of effort,” the conclusions which appear to me of 


1. That the conducting channels (nerve-fibres) do not 

er fatigue, but that fatigue, consequent upon excessive 
ervous action, Whether voluntary or excited, especially 
nvolves the terminal or junctional organs in the cerebro- 
Lusculai chain. 

2. That in voluntary fatigue the degree of change is in 
¢ ratio Irom centre to periphe ry. In other words 
vat the cell of higher function is, relatively to the amount 
f effect which it can produce, more exhaustible than the 
ell which is subordinate to it in the cerebro-muscular chain. 
So that central fatigue is protective from peripheral fatigu 
nd although normally in the body the dynamic effect of the 
physiological stimulus emitted by a “‘motor’’ centre far 
xceeds the maximal effect which can be elicited by direct 
experimental excitation, yet that physiological stimulus, by 
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virtue of the rapid exhaustibility of the organ from which it 
proceeds, cannot normally ‘‘overdrive’’ and exhaust th: 
subordinate elements of the motor apparatus 

As being perfectly conformable with this view I may 
point to the most familiar of all the objective phenomen 
fatigue—normal sleep. The brain sleeps, but sleep is n 
in exclusive attribute of the brain, it extends in less deer 
to the subordinate nerve-centres, and is attended witl 
diminished activity of the periphery itself—as evidenced 
slower respiration, slower pulse, diminished excretion 
carbonic acid and of urine. It is obvious that the deg 
of this ne cative process is oreater at the centre than at t} 


eriphery, i.e., In @ decreasing ratio from centre to pe 


] 
phery, and we may recognise in the varying depths of sle 


-from its lightest or ‘‘ cerebral’’ forms to its deep 
cerebro-spinal manifestations—the law of central 
mum and centrifugal decrease which is charact 
fatigue. ‘In deep sleep consciousness is absent, 
ot even considerable strength may be insufficient to 
sensation, the muscles are — ly relaxed, the 
tendon-reflexes are in abeyance, the deep sleeper lies dr 
less and motionless. All these signs are wanting in 
which is light or partial: consciousness is_ blunted 
not absent; ideas string themselves together in mor 
less congruous sequence and form dreams, or ar 
by more or less appropriate stimuli, or they actually 
movements more or less co-ordinate and purposive, 
are seen in their fullest expression in the actions 
talkers and of sleep-walkers.” 

The connection between this mode of viewing thi 
incidence of fatigue, and the opinion we may hold witl 
regard to the seat of production of those psychophysical 
changes underlying sensations of movement and of effort 
—admitting the relationship urged in S 4—to the followi 
ettect :-— 

Fatigue phenomena are manifested in the entire series 
of organs from centre to periphery in consequence of 
voluntary exertion, therefore material changes are produced 
throughout t+ series with voluntary exertion. We have 
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seen independent reasons for the admission that co-ordinated 
muscular movements depend upon precisely modulated 

anges in all the knots of the centro-muscular organ, and 
that admission is at least highly suggestive of the simple con- 
ception of a series of excitable clumps, all of which are altered 
by activity, and all of which are reviewed in consciousness. 
If we form such a conception, we shall not say with 
Bastian that the physical change felt as ‘sense of effort” 
is peripheral, nor, with Bain, that it is central, but, wit] 
Wundt, that it is central and peripheral. 

L also consider that the centrifugal law of fatigue studied 
in insulative experiments, and representative of moleculai 
alterations associated with motor activity, is a part of a 
first principle in sinedical philosophy established by clinical 
observation—the Jacksonian law of lability. The lower 
function is deep rooted, the higher function is new grown 
and growing. The organic foundation is firm, the organic 

bile; expenditure in each single movement, th« 


a day’s work, the expenditure of a lifetime, 


ited expenditure of the over-willing or over- 


slave, the narcotic after-effect of the stimulation 

ffect, the accidental episode of epilepsy, have as their common 
a dissolution of matter beginning at the crown of 

us edifice, and deepening in ever smaller ratio 

its lower strata. Last to come is first to go, 


to go. First to come is last to go, last t 
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HUGHLINGS - JACKSON ON THE CONNECTION 
BETWEEN THE MIND AND THE BRAIN. 
BY MORTON PRINCE, M.D. 
s Diss es. I t ( 


RUNNING through the later writings of 
Jackson, or at least through such of them as 
the more abstract problems in nervous pathology, w 
be found a very decided opinion regarding the relati 
between the mind and the nervous system. This dis- 
tinguished neurologist has consistently and _ repeated! 
maintained a view regarding this relationship which | 
occupied a more or less prominent place in his writing 
It is true that this theme has not, so far as the writ 
knows, ever been presented as the main topic under dis- 
cussion, yet 1t has been emphasised so often, and in s 
decided language that, considermg Hughlings-Jackson’ 
standing as a neurologist, it is desirable that it should n 
be allowed to pass without careful examination. 

A passage wherein this view has been as distinctly e: 
pressed as anywhere else, is the following: ‘‘ Now, I sp: 
of the relation of consciousness to nervous states. Th 
doctrine I hold is, first, that states of consciousness 
synonymously, states of mind), are utterly different from 
nervous states; second, that the two things occur togethe1 


—that for every mental state there is a correlative nervous 


state; third, that although the two things occur in parallel- 


ism, there is no interference of one with the other. [his 
may be called the doctrine of concomitance. Thu the 
case of visual perception, there is an unbroken physical 
circuit, complete reflex action, from sensory periphery 
through highest centres back to muscular periphery. The 
visual image, a purely mental state, occurs in parallelism 
with—arises during (not from)—the activities of the tw 
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highest links of this purely physical chain—so to speak, it 


‘stands outside’ these links. 
‘‘Tt seems to me that the doctrine of concomitance is at 
1y rate convenient in the study of nervous diseases. It, o1 

essentially similar doctrine, is held by Hamilton, J. 8. 
Mill, Clitford, Spencer, Max Muller, Bain, Huxley, Du Bois 
Reymond, Laycock, Tyndall, Hermann, and David Ferrier. 

Those who accept the doctrine of concomitance do not 
believe that volitions, ideas, and emotions produce move- 
ments or any other physical states. They would not say 
that an hysterical woman did not do this or that becaus« 
she lacked will; that an aphasic did not speak because h: 
had lost the memory of words, and that a comatose patient 
did not move because he had lost consciousness. On the 

itrary, they would give, or try to find, materialistic ex- 

planations of physical inabilities. I do not try to show 
What is 1 nature of the relation between mental and 
nervous states. 

Again: ‘* We must be very careful both in ophthalmological 
nd neurological studies not to confound sensations—colours 

an exan ple, which are states of mind vith activities of 

nsory elements, which are states of body. We must not 
speak of any mental states as occurring from, but as aris- 
ing during discharges; only physical effects, such as move- 
ments, arise from nervous discharges.” 

From these quotations it will be seen that Hughlings- 
Jackson sharply differentiates the psychical from thi 
physical, and widens the chasm between them to propor- 
tions as great as it ever attained in the past. He lends 
the autl rity of his nam« to what may be called the 
popular opinion. If this opinion be correct, all well and 
1: but if it be erroneous—as many competent to judg 
beliey it is time that this statement be chall nged. 

[ hope to be able to show in the course of these pages 
that this doctrine of ‘‘ concomitance,” as just expressed, is 
that leads to consequences more failacious than even 
the most materialistic, which are bad enough. 


ition and Dissolu f t 1 L. 
Ophthalmology and Diseases of the Nervous System.” 
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[ cannot help suspecting that Hughlings-Jackson 
not completely grasped the full meaning of this proble: 
To group together Hamilton, Clifford, Spencer, Bain, H 
und Tyndall, to say nothing of the oth 


essentially the same doctrine, is to my mind 
same thing as putting Salisbury, Gladstone, ( 
and Labouchere into one political boat and 


ab, 


hold essentially the same opinions. If 


one d 
the essential difference between the opinions of 
Huxley, one can scarce ly have a clear idea of t] 

Not the least of Hughlings-Jackson’s sins is t] 
of his pupil, Mercier,’ who has even moi 


LLLO TE vel 


pressed himself to the same effect, though bo 


vuthority of Spence r for their opinions. 
familiar with Spencer will hardly hold him 
for such errors. Mercier writes, ‘‘ Try to think 
passing along a nerve. .. . The 


axis Cyl 


grey threads of proteine substance, which 1 


c } 


all other matter, of molecules swingin n 


where is pain? Is it in the molecules or in tl 
space? And how does it pass along the ner 
jump from molecule to molecule, or does i 
interstices? If the former, pain must be 


latter, it must be a fluid, both 


of which hy 
manifestly nonsense. . . . But it may be 
we know, is not really in the nerves, it 


Again the same problem awaits us: the brain 


cells and fibres. Is pain in the cells? Is it in tl 


&e., ke. ‘“‘ Let us try to imagine,” he ec 
of food producing a movement Say, of ; 
the mouth. . , ‘ Try to imagine the ide 
steak binding two molecules together. It 
Equally impossible is it to imagine a similar 

the attractive force between two molecules.’ 

[ agree with Mercier that such hypotheses ar 
festly nonsense ;”’’ but they are nonsense because of 
nonsense connoted by the terms matter and mind as 
employed by Mercier. But notwithstanding that we (who 


‘The Nervous System and the Mind.” 
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hold the views which will be presently explained) are in full 
accord with him on this point, nevertheless we maintain 


that Huchlings-Jackson and Mercier are at fault in allowine 


themselves to be *‘ driven to the conclusion that pain and 


matter i thing With no community in nature, are tacts 
t ily dilferent orders, and Cannot be reduced to ahy\ 
( 11) t¢ n. Still more, our contention is that no on 


P ] +] ] 
- | I » molecules tovgethe F Ss ol ul 
lel Without havu total misconcep- 
t [I the supyec und aiscussion ho ole 


Dp] h that mat that 1 lecules and 

I ( ( ] vLIty\ ( Kl V then tt A 

t l t 1 ! Vy States Of ConscCl ishess., Ll can nace 
t Sp ( would ¢ itemplat suc 
puted to him after all he has written t 

I> very s is l i 4 Hughlings- 

I h may as well be stated her ** Thos 

} a l Ol ¢ ( ( 1}¢ haively re- 
» Objection to his hypothesi “do li 

} deas al ‘ ns produce move- 


who once said (whether he still maintau 
cl t | \ ‘The consciousness of brutes tnd men 


would ap] to be related to the mechanism of their body 


sumph a < lateral proauct Ol 1t8 Working, and to be as 
] + + 4 . { = + _ leas 

( ipletel Without the powe Ol moairying that Worklne 

5 Ul [ 1 whistle, which acc Inpanies tl work of a 


locomotiy ine, is without influence upon its machinery. 


lto take an extreme illustration, the feeling 
we call voli 1is not the cause of a voluntary act, but the 
syinbol f that state of the brain which is the lmmediate 


Mercier with much emphasis adopts, if I interpret him 


correctly, the same ‘ steam-whistle’’ opinion, though ex- 


pressing himself in different language. 
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And they are right so far as this conclusion is a 
consequence of their premises. It is the inevitabl 
sion to which they must be driven. If mind is so 
that stands entirely apart from molecules and motio 
has only a parallel existence with cerebral processes, it 
not enter as a link in the chain of events, and consciousn 
can have nothing to do with governing our actions. W* 
nothing, as Huxley has said, but automata. 

Now I do not wish to speak except with the high 
deference for those who hold opposing views. I know | 
easy it is for the mind to deceive itself in matters o 
kind; how difticult it is to free one’s self from the 
which by long habit are connoted by language, and 
consequently prevent our viewing a thing from 
aspect. But 1 do wish to emphasise the fact that 
trine which ultimate ly leads to denial of volition as 
of action is, as Mercier would say, ‘* nonsense,”’ 
to failure. If one is moved to sympathy at thé 
. beggar, and following one’s sympathy one gives 
to that beggar, the giver is satisfied that his feelings 
sympathy—his states of consciousness—directly control his 
muscular acts and move his fingers to take a dollar bill « 
of his pocket and give it away. This is a fact of direct 
experience, and is worth a whole volume of 
erudition. 

If, under the influence of anger, I strike a man, tl 
little use in my trying to shift the responsibility 
temper to the shoulders of my grey matter, ai d 
telling the world that my outburst of temper was on 
of ‘‘ steam whistle;”’ that it told me what my rig 
was going to do, but had no more to do with th 
han had that of the judge on the bench who is goi 
my case. 


Popular lancuage correctly expresses the facts in such 


cases, and any scientific doctrine which attempts to explain 


the relation of mind to body, and does not recognise this 
truth, will never be accepted by common-sense peopl 
The contention of those who hold the doctrine which will 


be developed later, is that the ‘‘ steam-whistle” advocates 
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ave been logically driven to their conclusion; but the 
ison for this is that though their logic is faultless, their 
premises are wrong, the conditions of the problem not being 
roughly understood. Well-known truths regarding the 
iture of so-called ‘‘ matter ”’ have, in practice, been neglected, 
their full bearing on the question been overlooked. That 
ere is a solution of this question, which on the one hand 
es not disregard these truths, and on the other hand recog- 
ses volition as a cause of muscular action, we _ believe. 
This solution thus far for the most part has be¢ n neglected ; 
ut the reason for this is plainly because it has not been 
nderstood, and not because any serious objection has been 
rged against its final conclusions. 

This matter is not one which purely concerns the 
sychologist, with whom it has hitherto been customary 
to leave it as a question ol metaphysics. It concerns as 
nuch the alienist and neurologist, and even the general 

ctising physician, with all of whom it is a matter of real 
practical importance. How can one understand, for example, 

w a psychical shock, such as would be incurred in a 
ilway disaster, can produce not only mental perturbations, 
but disturbances of the various physiological functions of the 
ly, known as somatic? How can one really understand 
ww such a shock could cause disturbances of the heart, the 
iscera, neuralgic pain in various parts of the body, tumour, 
raso-motor disturbances, spasms, and what not, unless one 
is a clear conception of the relation between mental action 
nd cerebral action? How understand the true genesis of 

uro-mimesis and hysteria, with all their protean mani- 
festations, or conversely, how can {one possess any distinct 
icture of the mode by which a purely physical concussion, 

disturbance of the circulation, causes an impairment of 
speech, reasoning powers, and other mental faculties, unless 
has a definite idea of the relation between these two 
lasses of facts? If we look back to the time when mind 
was regarded as something apart from the body, and consider 

» views which obtained in those days regarding the nature 
of insanity and the barbarous treatment of the insane, which 
was their natural consequence, we realize what the practical 
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results have been in these later years from obtaining 
knowledge of the dependency of a diseased mind on 
diseased brain; and if we can penetrate deeper still into 1 
inner recesses of the nervous system, and can extract 1 
secret Of the more intimate relation between the mind 
the brain matter, we can scarcely doubt that much tl 
now obscure in the pathology of many neuro 
psychos s would become int lhigil le. There 
that this question is a practical one, and 
neurologist should seek to understand. 

The negative view to which Dr. Hug 
repeatedly given expression—that we 


the supt 





beli ve 
found. This solution 
indeed I think I keep 


Savihg tI 


every ten even of those who have und 


the quest . For this reason vai 
usually to be found underlying ever 
perplexing problem. And yet 
towards which opinion is gradually 
That very ental act is 

he brain has becom 
having due regard to the accuracy 
sald that such tatement zs absolute 
basis of most of the fallact is views oO} 
may seem paradoxical, and probably wi 
every reader who has followed me thus 
a tact which | hope to be able to make cle ar 
finished. 

‘‘Does the mental action follow the physical action, 
does the physical action follow the mental?” How do 
neural vibrations in the brain become transformed int 
thought and feeling? These are questions which are fre- 
quently asked, and the questioner shakes his head and tells 
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us there is no use trying to answer them. The essayist, if 
he be an essayist, says that these questions are insoluble, 
and that we are as far as ever from obtaining a solution of 
the mystery. ‘This is perfectly true. We are as far as ever 
from doing this, and it is safe to say that we never shall 
answer these questions, for the simple reason that the 
questions themselves are mere nonsense. ‘They involve 
ssumptions which are not true, and therefore the questions 

absurditi nd cannot be answered. We cannot say 


yw brain action is transformed into thought, because it is 


\ ther 1 ! ( ] follow I physi il, or vice 1 rsa, 
sel her follows the othe The erroneous assump- 
tion here 1s 1 t] ire two different fact the mental 
nd the phy l), each having a separate and independent 
existence ial, whereas there 1s in r¢ lity 
only « fact, and one thing cannot very well be transformed 
llow itself. That we have two different and 

yt s—one, the so-called mental facts, the 

t physical cts—is perfectly true; they 

part ( 1 experienc But whether there are 

two differ nd se} te existences corresponding to thes 
conceptio) iother matter, and is something which 
cannot be left 1 ( nmon experienc to determine. For 
ught tl ppears on the surface there may be but one real 


existence, or fact, which is the basis of both conceptions, 
and, without anticipating further the argument, 1t may be said 
unation to which the best thought at the 
present day is tending. I am not referring to the notion 
th mental and pl vsical facts are but ‘* different aspects ol 
one and the same underlying thing ’’—a most hazy and con- 
fused notion—but to a very different idea. I prefer that this 
idea shall be developed later as we go on, rather than by 
expressing it now incur the risk of being misunderstood at 
the outset before the ground has been prepared. I shall 
have, then, to ask the reader to temporarily suspend his 
judgment and to follow me with open-mindedness to the 
end, and to try to get at my real meaning which I fear my 
words will but poorly express, 
VOL. XIV. 17 
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I take it that the reason why this question has escaped a 
satisfactory explanation is because we have not examined 
sufficiently deeply into the nature of the facts under investi- 
gation, and have not reduced them to their lowest terms. In 
matters of this kind it is essential that we should first 
resolve the facts into their component elements and find out 
what manner of things they are—whether they are what 
they seem to be on the surface, or something else, befor 
attempting to deal with them. I say in matters of this 
kind, because in other fields of inquiry—in the physical 
sciences, for example—it is not essential that we should mak: 
this preliminary enquiry into the exact nature of the thing 
whose phenomena we are investigating. If you, who 
are interested in chemistry, wish to learn the exact amount 
of sulphuric acid and zine necessary to produce a given 
amount of sulphate of zinc, or desire to ascertain thé 
chemical action which takes place in the process; or if ] 
wish to know the laws of electro-magnetism, it is not 
necessary that either of us should know the exact nature of 
material bodies, nor that we should have more than a common 
expert knowledge of chemical substances and of the nature 
of electricity. Whatever error may exist in our conceptions 
of these material facts will be the same on both sides of the 


equation, and may be neglected. Itis not even necessary to 


know the nature of electricity, for whatever it be—whether a 


fluid, as was formerly held, or whether a mo 

it is only its laws that we are investigating; while, under- 
lying these, electricity itself persists as a constant unvarying 
factor, and any result that may be arrived at will not be 
affected by any error in our notion of electrical force. We 
are dealing from beginning to end with facts of the 
same order or class, which have equivalent values so 
far as their intrinsic nature is concerned. Likewise in 
dealing with problems in physiology, if, for example, we 
wish to determine the relations between a_ peripheral 
stimulation and a resultant motor action, it is not 
necessary to know the essential nature of nerve force or 
the exact chemical composition of the protoplasm of nerve 
cells or the true nature of the brain matter, because these 
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are constant factors in the reaction, and bear the same 
relation to the ingoing stimulation as to the outgoing one. 
So, too, in dealing with matters of psychology. If we wish 
to study the laws of memory, or of volition, or of the 
association of ideas, it is not necessary to go deeply into the 
nature of mind for similar reasons. Thought, sensations, 
feelings are all facts of the same order, just as zinc, sul- 
phuric acid, electricity, and heat are all material facts, and 
therefore of the same class. The one class is psychical, the 
other class material, and so long as we are only dealing 
with facts of one class, it is not necessary to reduce them to 
their lowest terms; but when we wish to ascertain the 


‘ 


relation between facts of two different orders — between 
psychical facts on the one hand and physical facts on the 
other—to learn if they have anything in common, discover 
their likenesses or unlikenesses, it becomes necessary to 
resolve them into their component elements befure attempting 
to compare them. In other words, if z is on both sides of 

equation its value may be neglected, but if z is on the 


] 


one side and y on the other the equation cannot be estab- 
lished until the value of z and y be known. 
Pursuing, then, our enquiry along these lines, let us see 
it is the composition of a psychical state and what that 
of a cerebral state. [t will be, pe rhaps, more convenient to 
consider the latter first. When we speak of cerebral activity, 
has been agreed that we mean a form of molecular motion 
neural vibration it is often called. The exact nature of this 
motion has not been made out, but there can be no doubt 
that nerve-force can be reduced to some form of motion, just 
us electricity, heat, light and other physical forms of energy 
may all be shown to be modes of motion. In other words, 
the so-called *‘ nervous current’’ which transmits a peri- 
pheral impression from the skin or the ear to the central 
nervous system is no other than an oscillation of the mole- 
cules of the axis-cylinde rs of the nerves. The motion of 
one molecule is communicated to its neighbour, and so on, 
until the wave of motion has reached the central organ, just 
as heat and light waves are transmitted through the air and 
ether respectively, or electricity through solid bodies. When 
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this motion reaches the cerebral centres, what happens? 
The same thing is repeated. The motion is taken up by the 
cells and fibres of the brain. If the peripheral impressio1 


has come from the ear or from the eye, the protoplasm 


molecules in the temporal lobe in the one case, and in t 
parieto-occipital lobe in the other, join in the oscillati 
and if muscular action ensues, the molecular agitatio 
transmitted again along the motor nerves to the muscl 
where it 1s converted into muscular energy. 

will be noticed that we have had to 


motion, purely physical processes, 


1 


across nothing like mental activity, not 

and visual pictures which are supposed to aris 
when the molecular wave reaches the te mpoi 
lobes; and assuredly we lit 

psychical States as long as 

one point of view. 

were, and see what 

we shall be as blind to 


the signal for retreat 


eye to the tek Scope and 
This failure to find even 
tracing the chain of ne 
the centre and back 
Jackson to fall into 
stumbled, when the latter 
completely without the powei 
the body as th - am whi 
work of a locomotive engine 
machinery.” 
So Jackson, with his mind only 
Says that ‘‘ the visual image, a pure ly men 
parallelism with—arises during (not /) 
the two highest links of this purely phy 
speak it ‘stands outside’ « these link 
‘believe that volitions, ideas, and emotions produce 
ments or any other physical/states. He would not say th 


hysterical woman did not do this or that because she lacked 
will; that an aphasic did not speak because he had lost 


| 
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‘memory of words; that a comatose patient did not move 
because he had lost consciousness. On the contrary, [he] 
ud give or try to find materialistic explanations of phy- 
sical inabilities.”’ 
The locical process by which thi se conclusi ns were 
iched is plain enough, but it reduces the whole matter to 
absurdity. All our conscious experience tells us that our 
ire the causes of our actions. This is a fact which 
man can prove for himself as often as he wishes to try. 
[he facts of consciousness are as trustworthy as those of the 
‘al world, but all this « xperience H ishlings-J ickson 1s 
ng to pitch overboard simply because, when examining 
siological processes by purely physiological methods, he 
ls to come across anything like a mental state. It is per- 
tly true that bodily actions are the resultant of physical 
sses in the brain, but it also may be true that they 
the resultant of mental states; and our failure to see 
due to faulty methods employed in investigating 
n. \t any rate, we are not justified In casting aside 
own consciousness or the evidence 
ut attempting to reconcile the 
pparently contradictory. This reconciliation 
| » the 


it 1 motion, and what manner oi thins 


lecules? A lecule of nervous protoplasm, for example, 


thing of definit shap und size and colour and den- 
ist like any lump of protoplasm of which, with myriads 


molecules, it is an insignificant part. And all thes« 


] . ++ ] + 1 . 
peculiarities distinguish a protoplasmic molecule from another 
nd of molecule of muscular substance, for example, which 
f 14 + ] ] — “p T2 44 arhe ° | 
is of different size, shape, colour, Wc. but what are these 


propertl 5? Anyone who has o1Vvi n any sp cial attention to 
mn yw-a-days is well aware that all these proper- 

as we know them, are neither more nor less than our own 
states of consciousness; and that, in fact, our whole know- 
ledge of the material world is nothing more than a series of 


such states. Further any inferences that we may draw 
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from a study of the material universe are nothing more than 
inferences that we may draw regarding a series of states 
of consciousness that we have under certain conditions. 
This is a truth that no follower of Herbert Spencer will 
be pre pared to deny, and although it seems to me that f 
if any of those who have thought on the subject would 
dispute the truth of the statement, I am free to admit that 
daily experience convinces me that the number of even 
cultivated persons who have thought at all deeply the 
matter is exceedingly small. 


Our knowledge of a molecule, then, is nothing more n 


less than a series of sensations of our own, and when 
we talk about a material world as being somethin 

out kinship with anything else, we are talking 

or speaking more politely, we are making 
unsupported by the evidence of the most rud 
experience. For the only objective (material 


know is™a series of conscious states, and therefore som¢ 


} 


thing entirely akin to each one’s consciousness ; 


thing-in-itself we know nothing whatsoeve1 


therefore we are not justified in making any 
about it at all. Beyond our own sensations of 
hardness, of smell, &c., we know no more what 
of protoplasm, or any other molecule, real 
more what the molecule-in-itself is 
angels’ wings are tied on with pink ribbons o1 

[t will be well to stop and ponder for a whil 
to take in its full meaning. Very few of even 


have fully recognised the truth of th individual 


+1) 
ul 
} 
a 


involved have completely realised the fu f all 


facts as a whole. Even John Fiske, who never lo 
occasion to insist upon this peculiarity of our knowled; 


the objective world, and is most intol rant ot everyone else 


] 
] 


who has not grasped it, seems to forget all about it himself 
when he comes to consider the deductions to which these 
individual truths lead. Otherwise I cannot understand how 
he can so entirely misconstrue Clifford as he has done. 
For John Fiske to eulogise Clifford is to me very much 
like Robert Ingersoll appealing to the Archbishep of Canter- 
bury to confirm his own heretical opinions. 








BETWEEN THE MIND AND THE BRAIN. 263 


But can we derive any help regarding the true nature 
of a molecule from the ultimate analysis to which the 
physicist seeks to reduce such material bodies? A mole- 
cule of any substance, whether gaseous, liquid, or solid, 
is never at rest, and is always in motion. The direction 
and extent of this motion differs according as it is a gaseous, 
liquid, or solid molecule. In a gaseous condition molecules 
fly about, for the most part, in straight lines; in a liquid, 
being always in contact, they slide around each other, 
moving about in all directions through the whole extent of 
the liquid; while in a solid, although every molecule is in 
motion, each is confined to a fixed path of limited extent in 


which it oscillates to and fro, much as a ball suspended from 
the ceiling by an elastic cord would oscillate up and down. 
These are the conceptions, at least, which physicists teach 
is represent the most probable composition of matter. By 
means of this constant motion of the molecules, many oi 
the properties » substance may be explained. 


It is possible that we may even go further than this. 


Sir William Thompson has advanced the hypothesis, and 


supported it by a series of mathematical calculations, that 
ull molecules are but vortex rings (motion) In an incom- 
pressible, frictionless fluud—the ether. All matter is then 
but a form of the ether, and matter differs from the ether 
only in the size and arangement of the vortex rings. One 

the beauties of this hypothe sis 1s that the properties of 
material bodies, such as hardness, elasticity, &c., are reduced 
to one common basis, motion, and accounted for by differences 


in the size and rapidity of rotation of the vortex rings. With- 
out stopping to consider some of the modifications of this 
theory, which have been suggested to meet the objections 
that have been raised to it, 1t 1s probable that some such 
conception as this will be the ultimate analysis of matter 
on the part of physics, and it will be shown that all material 
molecules are only points of motion in a universal fluid, and 
that one kind of matter differs from another kind only in 
the kind of its motion. 

Assuming, now, that the results of these investigations 


re correct, and that atoms and molecules are simply points 
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of motion, are we any nearer a knowledge of the true 
nature of such bodies ? A few moments’ reflection will con- 
vince any one that we are as far as ever from such know- 
ledge. The problem has been simplified, that isall. Instead 
of knowing matter as a group of conscious states called 
colour and hardness, and size and shape, &c., we have re- 
duced our knowledge to terms of one sense—of vision. All 
the other modes by which we know the object would have 
been reduced to this one. But our knowledge now is none 
the less subjective, a mode of our own consciousness. What 
is there behind these vortex rings? The thing-in-itself? Of 
this we have no direct knowledge. It is the great unknown 
universe. What shall we call it? Shall we call it force ? 
If we do, we shall use a term which derives all its s 
cance from our own conscious experience, from our 


of muscular sense, and tactile sense, and apply it to so 


thing of which we have no rience. The idea of 


means nothing except so far as i its certain sensa 


tions—feelings of effort and feeli f res fe. And if 


we use this term to express 

univ rse, » shall endow tha 

no experience l 

which have no meaning except 

a moment, and try to conceive 
unknown universe in which we live 


} 


material world, which we only know 


colour, hardness, motion, force, &c. ? 

we call it? We cannot call it power, force, acti y, motion, 
for these names all derive their meaning from states of our 
consciousness, therefore we tt use them to describe 
that which is not consciousness, and so far as we know, 
does not resemble any conscious experience. We have no 
language to define it because we have no experience of it 
to give us language, no mental conception corresponds to it. 
It is the unknown z. 

But in spite of this limitation to our powers, there 
is another way by which we may obtain a hint, if 
only a hint, of the nature of this object world. But 
first, let us turn from the contemplation of this material 
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world of mind. Will a similar 








molecules to the 





world of 
unalysis resolve states of consciousness into a known and 
unknown element? If so, we can never understand the 
lationship between cerebral activity and mental activity. 
[hold not. We may, as Spencer has endeavoured to do, 
resolve complex states of mind into simpler states. We 
y perhaps resolve any state of consciousness into a num- 
of psychical shocks which have blended into a single 
ling, just as a musical note may be resolved into a number 
individual sounds which in consciousness blend into one. 
In this way a sort of psychical unit may be obtained, of 
hich all mental states are compounds. In a similar way 
material world may be resolved into ‘‘simple pulsations, 
rhythmic il movements of ether-atoms.”’ 
But after all has been resolved into psychical shocks, 
Shock ill a state of mind, and it cannot be reduced 
unalysis any farther. It cannot be shown to be still 
er compounae 1, and more lmportant still, 1t is not 


ething that, like the physical world, is known in terms 


f something else. It is known directly and immediately in 
terms of itself. Therefore it is absolutely known. Mind is 
ultimate, a reality—something that we know just as it 
sts, not a picture of something else. It is known by 
direct experience. The real nature of the material world we 
know nothing about. The real nature of mind we know all 
it. Our sensations of pleasure and pain are really just 


we know them. 


This being so, my contention and the contention of those 
vho hold the same view is, that the relation between a men- 
tal fact and a cerebral fact is satisfactorily explained in the 

llowing way :—A mental state of pain is a real fact be- 


longing either to ourselves or to anothe person. For the 
f clearness of presentation let us consider another 
person’s pain. This is a real fact. Cerebral molecular 


motion is a group of conscious states, not in that person but 


in ourselves, and therefore it is a symbol of a something 
else in that other person. This some thing else is his pain. 
The pain is the thing-in-itself ; the neural vibration is the 


visual picture which one person would have if his optic 
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apparatus could be affected by the mental state of pain in 
another person. Mental states are the reality of molecular 
vibrations in the brain. 

To thoroughly realise the meaning of this conception, 
one must keep vividly before him the fact that no such thing 
as a ‘‘ molecular vibration ’”’ occurs, as such, in any one’s 
brain. Something occurs there of course. But what w 
call a molecular vibration is only a group of conscious stat 
which is our mental picture of an apparently unknow 
activity, and caused in one person by tl 
unknown activity in another. I say 
known, for in this case it happens to b 
consciousnt Ss. 

An important corollary follows from 
that we know nothing of 
“‘forces’’ of the world. There is 
namely, cerebral ‘‘force.”” This we d 
nature of cerebral ‘‘ force’ 1s consciousns 

But if mind is th li 
obvious that the statem« 
true, viz., that there are not tw rocesses occur? 
synchronously side by side, rrelated with one anothe 
in the same individual. l » J Olle process—t! 


psychical. The physical is only an object 


presentatio 


it in another person, just as a man pictured in a mirror is 
only a representation of the real man in the street. Ther 
are not two men. The real man is the 


chain of circumstances making up his life. 


bral processes (which as we know them 


not transformed into, nor do they preced 
psychical process, which is the real thing. 

In a paper like this it is of course out of the question t 
adduce any extensive proofs of these postulates, even if 
were possible to prove, in the sense in which this word is 
ordinarily used in the physical sciences, hypotheses of this 
kind. I have already set forth, as I believe, in my work on 
‘The Nature of Mind,” elaborate and cogent reasons on 
which this explanation of the relation of the mind to th« 
brain rests. At best all that can be asked is that such an 
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hyp ‘thesis shall satisfactorily explain all the conditions of 
the problem, and that it shall not be incompatible with any 


tli 


+ 


known fact. If it shall be found that there is no known 
et with which it is not in barmony, and that it does not 


‘conflict with any known law, the theory must be accepted 


° l 


as satisfactory. This we, who hold it, contend to be the 


























1 | ~ y ] ] 
how a stimulation of the body 





It makes comprehensible 
to a psychical process ;’’ and conversely, how a 


psychical process occasions a physical process. It is in 


wmony with and « xplains the fact of everyone’s conscious 


experience that his feelings and volitions are the cause of 


Is actions, 


und are not only a sort of ‘‘steam whistle” with- 


it power of modifying the workings of his body. It bridges 


( the chasm between mind and matter, and recognises, 
while it makes int llicible, th ir known differences. It o1ves 


n interpretation of the universe as a whole. 


In order to avoid any misunderstanding, and to anticipate 
possible criticism, it is proper, even at the expense of pro- 
longing this already lengthy paper, to make one qualification 
the statement that bodily processes give rise to mental 
processes, and vice versé. This qualification must be con- 
sidered as largely verbal if the real nature of the processes 1s 
kept in mind, but still an adherence to the strict meaning of 
language r juires that it be made. 
It has always been a difficulty to conceive how motion 
sensory nerve on reaching the brain could give rise to 
eling, and again, how feeling could give rise to motion in 
utgoing nerves. Strictly speaking, this does not occur. 
‘Motion ”’ in a sensory nerve, as has been already explained, 
s only somebody’s group of conscious states, and therefore a 
mental picture of unknown activities ina nerve. Indeed, a 
nerve is only a similar mental picture of the unknown. Now 
ul 1oOWN activity which occasions feeling and other 


states of mind, and it is the unknown activity again pictured 
as motion in motor nerves which is occasioned in turn by 
feeling. As what we call motion is only somebody’s picture 
or symb l, aturally it cannot cause your me ntal state. To 


i, 


insist on this refinement of language is, however, pedantic, 


except for the purposs of calling attention to the facts. 
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There is one point which it is desirable should receive 
perhaps some further explanation—at least thos¢ 
not yet quite grasped the full meaning of 
think it necessary. 

If cerebral motion is only a picture of tl 
a musical sound, why is it that the pictur 
a so-called objective fact, while the eal 
sound? The answer is not difticult, and 
followed me thus far must hav 

Let us suppose that one of 
to some one, who not only had never 
before, but was totally ignorant 
mirrors, &c., on lght—in fact, w 
most rudimentary knowledge of 0] 
sciences. Such a person might be 
uncivilised island in the Pacific. 
looking through the kaleidoscope 
cated mosaic of colours. We ec 
curiosity would be excited by what h« 
bably, at once examine the other end of 
find there, in a glass box, a lot of li 
class thrown higgledy-piggledy t 
all like the beautiful mosaic that 
probably, still ask where is the picture 
you pot again to the little box of broken 
believe you. You tell him to look once mo 
tube, and as he looks you turn the kaleidose 
a succession of changing pictures, each a symmet 
of brilliant colours. Again he takes his ey: 


to examine the farther end, but, as before, he finds only 


handful of pieces of broken glass, com) iratively dull in 


colour, tumbling over each other without order or method. 
You tell him that is what he sees, but, n 

shakes his head and will not believe you. He insists there 
is something inside the tube which he sees. You continue to 
expostulate and tell him there is nothing there, but he retorts 
that there must be two things, not one. He sees an ever- 
changing panorama of symmetrical and orderly designs, 
brilliant with transmitted light, and you are only showing a 
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lot of dull glass tumbling about, and without brilliancy. He 
says there are two processes totally unlike one another. 
He can find 1 unilarity between the two, and therefore 
id be something inside the tube. 
apparatus to pieces, and show him 
ide but some mirrors arranged in a 
uu have amused yourself sufficiently with 
lif you think him sufficiently intelligent, 
explain to him why it is that these pieces 
class app » differently when viewed through the tube. 
t is an optical delusion. They can only appear as if arranged 
seen through an apparatus 
he laws of optics, compel 
pear in a form different from 
naked eye. 
land a cerebral molecule. If we could 
a feeling as a pain, or a musical sound, 
person, as we can ideally, that feel- 
as it would be modified by ow 
pi ces of class vere modified 
‘visual apparatus were affected 
in another person, it would be 
we should see that state of con- 
as it r ully is but as a visual! 
r motion. The reality of that motion 


rson’s state of consciousness. ‘This 


S¢ If. He nce it follows that cere bral 


which are commonly said to be 
person’s brain with his psychical pro- 
the modes by which one person apprehends 
es. Consciousness is not correlated 

the same individual, but only with 


the mental picture of mole- 





ON A CASE OF ANESTHESIA AND TROPHIC 
CHANGES CONSEQUENT ON <A_ LESION 
LIMITED TO THE GYRUS FORNICATUS AND 
PART OF THE MARGINAL CONVOLUTION ; 
WITH REMARKS ON THE SENSORY AND 
TROPHIC CENTRES OF THE CORTEX. 


BY THOMAS SAVILL, M.D.LOND. 


BEARING in mind the difficulties which often present 
themselves in observing aberrations of sensation, and the 
scarcity of uncomplicated clinical observations of this class, 
the following case seems worthy of being placed on record. 
Not that the sensory phenomena here were as unmixed and 


as clear as could be desired; but the symptoms are as un- 


complicated as one is likely to find in such cases, which 


occur for the most part in the aged. The case, moreover, 
looked at in the light of recent laboratory investigations, 
assumes an importance which it would not otherwise have. 
The very unusual position of the hemorrhage; and the 
existence of arterial thickening without renal change, ¢ 
features of considerable interest though they do not cal 
further comment in this place. 

The symptoms, so far as our present inquiry is concerned, 
observed during life were loss of sensation, and subsequently 
the formation of bedsores and cedema, on one side of th 
body. These were found, when death occurred two years 
later, to be associated with a lesion occupying the grey 
matter, and some of the white fibres beneath, of the gyrus 
fornicatus and part of the marginal convolution of the oppo- 
site hemisphere. 
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Richard Sharpe, eighty-two years of age, a locksmith, 

as admitted into the Paddington Infirmary on the first 
occasion in May, 1888. His family history presented no- 
ing worthy of note ; his parents had been healthy and long 
d. His previous history also was unimportant. He had 
a healthy abstemious life, free from gout, rheumatism, 
syphilis. He was at work and in his usual health, when, 
n May 16th, 1888, he had his first “‘ stroke.’’ His wife in- 
rmed us that he was taken suddenly; that he fell down 
‘conscious and remained so for three days; and that on 


his left arm and leg were weaker than his 


was brought to the Infirmary seven days later (May 
23), when I saw him for the first time, and made the follow- 
ine note:—‘* Patient is conscious, but his mind is rather 
nfused and there is some degree of aphasia.' No apparent 
Ss of power WL ¢ ther arin or leq wow. Both pate llar re- 
flexes normal Common sensation seems to be absent every- 
here on the left side and partially on the right, excepting 
l the right elbow joint.” Tongue protruded 
straight. neontinence of both urine and feces. Back and 
hips very sore more on the left side, on which side there 
superficial sloughs in places. No signs in heart or lungs. 
Urine, acid, 1018, faint trace of albumen.” 
The mental condition rendered the examination some- 


what difficult, requiring time and care, but I made the 


} 


examination, and this note myself, and distinctly recollect 


whereas the absence of response to touching and 
pricking on the whole of the left side was absolute and 
be yond doubt, there were places here and there on the 
right side, besides the right elbow where he could feel. It 
may not be out of place to remark that testing sensation 
in very old, and in very young subjects is always a little 
difficult ; in the former, partly owing to the slowness of 
mental faculty and partly owing to senile changes in the 
skin. It is not, of course, sufficient to trust to reflex 


’ would have been a better phrase, owing to the 
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- i 


phenomena. Patience and sufficient time are abov 
things needed. 
May 31st, 1888 (one week later).—‘* Much 
both in mind and body. Sensation has 
vhere, he has no incontinence ™ 
-“* Has sut 
— 7 
S SICK Yt St¢ raay. 


“Ts still improving. 


dislocation of 
The teimnpel 
was about 
Infirmary. 
He mad 


uy and revurth 


syncope, 

taken int 

short time. 

symptoms at that time; but th } tient 


only in the hospital a little while, chiefly on 


‘* fainting’ attacks, and had no othe) symptoms. 


leaving he found that his me mory was failine 

















hands wert 


obliged t 


time 1 


of life it 
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so adept at his work as formerly ; so he was 
in the Paddington Workhouse, where 

re, and the case was classed as 
arterio-capillary fibrosis, or arteriole hyper- 


efer to designate this condition. 


Vorkhouse, on January 25th, 1890, he was 


us at that time, and 
When examined 
il-conscious 


though 


The stiffness 
mplete flaccid paralysis 
nd understand a little 


d 


th eyes 
Yawns 

pal lysed) 

il on both 

1d viscera nor- 


nt Yv°. 


id marked oedema 
for the past week 


right extremities 


rales at bs 


more drawn up, 
bony prominences, 
The urine was examined from 


always found normal till towards the end 


alkaline, ammoniacal, and contained pus. 


The temperature was normal until the occurrence of cystitis. 


VOL. 


XIV, 


18 





A CASE OF ANESTHESIA AND TROPHIC CHANGES. 


In the latter part of April he became drowsy, and 
wandered at times. The weakness increased, and he died 
very gradually, apparently of asthenia, without the appear- 
ance of any fresh symptoms, on May Ist, 1890, two years 
after the first seizure, and three months after the last. 
These are the main points in the clinical history so far as 
our present inquiry is concerned. 

Autopsy, fourteen hours after death.—Serous cavities 
healthy. Heart, 103 ozs. (after removal of clots). Aortic, 
mitral, and other valves normal; marked hypertrophy of 
left ventricular wall (average ~ inch. thick); muscul 
substance firm and under the microscope normal. 

Lungs—Kmphysematous. 

Spleen.—3 oz.; substance rather firm and capsule thicl 
ened: substance pale, and the vessels stood out from 
cut surface. 

Liver—43} oz. ; normal. 

Kidneys (right 4 oz., left 53 oz.) were about the norn 
size and consistence. The cut surface showed very slight 
atrophy of cortex; vessels stood out and remained patent. 
Capsule slightly adherent ; microscopically, only very shght 


increase in the interstital tissue (such as is normal in old 


age), and the epithelium was healthy, but the arterioles of 


the kidney, and elsewhere throughout the body, showed 


very great increase in the thickness in their walls. Th 
increase was chiefly in the tunica media, slightly 
tunica. adventitia also. The increase was due to 
trophy of the muscular tissue, for by leaving sections in 
staining fluid for 18-24 hours, the characteristic rod-sl 
nuclei could be brought out very distinctly. 

The Brain, after being hardened in Miuller’s fluid fon 
several weeks has been submitted to careful examination. 
The right hemisphere, when fresh, weighed 24 oz., 

254 oz. There was some obvious flattening of the convolu- 
tions of the right hemisph« re, espe cially on the superior 
aspect, along the margin, and in the frontal region. By 
making a series of vertical transverse sections as shown in 
the illustrations' an elongated, rough walled cavity was 


' Executed from photographs which Professor Victor Horsley | 
had made for the author. 
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} 


discovered, measuring nearly four inches in length, stretch- 

ing from before backwards, immediately beneath the median 

aspect of the hemisphere. (See Plates.) The cavity is 

such as follows a hemorrhage of old date, when the patient 

survives two or three years. Its walls are very raceed, 

but not crossed by any trabecule or bands. The lesion is 

strictly localised, and is situated precisely beneath those 

‘ortex corresponding to the gyrus fornicatus and 

inal convolution, in their entire extent, and 

also beneath the anterior half of the quadrate lobule (praeecu- 

neus). The cavity stretches from before backwards over the 

of of the right lateral ventricle, from which it is separated in 

places only by the ependyma, without nerve tissue. The 

cavity is largest at its anterior extremity, where its vertical 

diameter measures 1} in., midway 1 in., and at the back it fades 

the fresh state, 1t measured nearly four 

steriorly, and its sides, laterally, 

parated only by a little serum. 

vavity, formed by what is left of the 

d,is very thin. Thus the grey layer of 

n its anterior half only measures ;'; 1n. 

-is no white matter at all; in the pos- 

is fornicatus grey matter } in., white layer 

cinal convolution anteriorly, grey matter 

in.; posteriorly, grey matter ¢ in., 

faint streak of white fibres. In 

lobule where the cavity is found, 

which is about normal) and 

direct communication between 

tus and the whit matter be neath is 

There are no trabecule str tehing across 

wity in front extends to within } in. of the 

hat in this position also all direct 

the marginal convolution and the 

centrum e are Cc ff. The tail of the cavity beneath 

the quadrate lobule is very small, and not sufficient to sever 

communication between that structure and the white fibres 
be neath. 


The frontal, central, pari tal, and occipital convolutions 
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and the uncinate and hippocampal gyri of this hemisphei 





and all the convolutions of the other hemisphere, are quit 






healthy. The cerebral meninges are somewhat thick. The 


cerebral arteries are atheromatous, but do not present t 






{ + 


hypertrophy of the middle coat found 1)) thi SYST nic arteries 








By close inspection of sections through the brain in various 
directions, numerous minute cavities are to be seen t] 
white matter of both hemispheres about the size of a hemp- 
seed 01 less. The se are apparently the results Ol miliai 
softenings. Situated in the nght internal capsul 
localised softening of more recent date about tl 5 ( 





small split pea, obviously the lesion produc 





three months before death. But this lesion is s cely | 









enough to account for all the symptoms present during tl 
last three months of hte, which included Long ( 





transient rigid then complete flaccid left hemip! i followed 


by contracture of bot 










produced some of the later symptoms, and contributed to a 





fatal issue. The ereat extent of the sympt 






Sec ynd Occasion W yuld iY In kee ne’ Wil 






lesion, Whose extent would be greater and less well d 







than a hemorrhagic lesion 
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le 









There can be no doubt from tl regoln int that 








the symptoms from which the patient sufi lin May, 188s, 
were due to a hemorrhage into the right hemisphe LSI 
beneath the median surface in the ( tioh of th Cavity 
which was discovered after his death two years later. t is 






a matter for sincere regret that th 





thesia at that time were not observed with © ter exXactl- 







tude. But those who have tested sensation in t aged will 


readily appre ciate the difficulties encountered, and will shar 





my satisfaction that certain facts were made out. It is, how- 





ever, quite certain :— 
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1) That this patient had completely lost the power 

f perceiving when the left side of his body was touched or 

prick d seven days after the hemorrhage, which cut off all 

communication between the right gyrus fornicatus, mar- 

sinal convolution, and anterior part of quadrate lobule with 
the 

sensation on the right side is not 


an area on the right arm where 


over the re f that arm, the 
side, the sensation is noted 
f the right hemis- 
hemorrhage must have been very 
would undoubtedly be considerabl 
of the opposite side. Is it 
vhich would take effect mainly 
the median aspect of 
to impaired sensation 
be conceded that the 
sensation of the opposite 
ia after the initial attack 
days. 

the second attack did not 

sensation. 
under observation on the first 


stroke, and the anes- 


heless sloughs formed only on 

ight, almost immediate ly after 

e phenomenon occurred after his 

hteen months later) when sloughs not only 


{ft buttock, but also o n heel, and 


nost skilful nursing; tl 1g side not 


until a much later stage 
fter the second stroke another, kindr« d, pheno- 
ented itself in the shape of very marked oedema 


und and foot, in the absence of heart, renal! or 
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liver disease; the right side again remaining free. This 
condition remained till death. 

The history of a transient left hemiplegia, when he re- 
covered from three days’ ‘ unconsciousness,’ was obtained 
from his wife. Although we were unable to verify this our- 


selves, it is quite hkely that it should be so for a small part 


of the motor area of the cortex, which extends on to th 
median aspect, must have been involved in the lesion, as well 
as that part occupying the vertex. 

In a case of hemi-anezsthesia with other symptoms, pu 
lished by Dr. Sharkey, ' the extent of the lesion, judgl 
the illustration, was probably deep enough to involve the 
coming from the prey matter on the median aspect 
he misphe re. Dr. Allen Starr’ has collected a series o 
one cases showing cortical lesions with sensory 
and Dr. C. L. Dana?’ has collected 142 cases; 
adinirably criticised by Dr. C. K. Mills. 

Munk, Luciani, and others hold that 
sensation lies in the central region of 
beneath the pari tal bone. 

[In some valuable laboratory researche 
and Schiifer® the conclusion arrived at is that 
painful and tactile sensations is in the gyrus 
There is a very striking similitude between mam 
experimental lesions made by these observers, and 
pathological lesion in the case under consideration. Taken 
in connection with these expt riments the facts of this cas 
become of much greater interest. 

Dr. Ferrier® says, ‘‘I have maintained—and a simula 
opinion has been expressed by Charcot, Nothnagel, «&c.- 
that there is no necessary connection between cortical 
lesions of the motor zone and affections of s¢ nsibility - and 
I am further of opinion that the motor and sensory centres 
are anatomically distinct from each other, though func- 

! Med. Chir. Trans., 1884, p. 265. 


im. Jour. Med. Sci., 1884, vol. 87. 
> Am. Jour. of Nerv. Ment. Dis., ( 
* BRAIN, pa a 

Transactions of tl 2 L Si 
® BRAIN, part 45, p. 38, July, 1889. 





A CASE OF ANZSTHESIA AND TROPHIC CHANGES. 279 


tionally and probably organically connected together. 
Others (Exner, Luciani, &c.) hold that the sensory and 
motor centres coincide, and believe that cortical motor 
lesions affect common sensibility as well as motion.”” The 
case under consideration goes a long way to settle this 

question in favour of the first-mentioned observers. 
But Ferrier in his earlier experiments! found that des- 
tructive lesions of the cornu ammonis and gyrus hippocampi 
| impairment or abolition of tactile sensibility on the 


side of the body, and located the cortical centres for 


sensibility in the hippocampal region. In 


Professor Yeo in 1884, he confirmed these 
produce permanent anesthesia. 
und Schifer remark in conclusion 
the limbic lobe*® seem 


this pe rtion of the e rebral 
exclusively, concerned in the appre- 
tile. ‘This is an exten- 
, Who was inclined, 
ts, to limit that function 
Kerrier, who was good 
of our experiments upon this part, 
conclusions to which they point.* 
sions appear, however, completely incompatible 
most ot oul pre decessors in the field of ex- 
ral research.” 

m is undoubtedly beset with considerable 
in the belief that every contribution tending 
upon the subject, however small, is of value, 

that I have been induced to publish this case. 
Bearing in mind the more permanent character of the 


trophic and vaso-motor lesions (sloughing and cedema),° the 


380. 


K. Mills, Brarn, part 47, p. 


troke ’’ (May, ’88), passed 

ad cleared up. But the 

) 1 heel shortly after the second 

1s later. The edema of the left arm 
‘emained until death on May Ist. 
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case would seem to throw even more light on the centres 
for these influences than on those for common sensation. 
[ am informed that both Professor Schifer and Dr. Bradford 
have observed vaso-motor phenomena to follow experimental 
excitation of the limbic lobe in monkeys, but I do not know 
where these results are published. It will be remembered 
that the trophic symptoms after the first, or apoplectic 
attack, were only transient, just as the irritativ f 
the hemorrhage were transient; but after the 
flammatory) lesion the trophic phenomena wer 
severe and more permanent, just as thé 
more irritative, more lasting, and fatal. 

In conclusion, I submit: 

(1) That this case supports the experiment ul 
that the gyrus fornicatus, is 
tactile sensation on the opposit 

(2) That this loss of sensation, 
recovered from, e.g., in the com 
ably by a process of substitution of cent 
sphe re taking on the functi | 


known to occur in the motor ce 


the case of sensation taking plac 


case of motion. 

(3) That a destructive lesi 
nicatus) may produce loss of 
loss of voluntary motion, 
tent. 

(4) That a destructive lesion in that ] tion 1s attended 
by vaso-motor or trophic changes, of nol manent 
character than the sensory changes, 1 he skin and subcu- 


taneous tissues on the opposite side of the body ; and there- 
fore these convolutions may possibly be the centre not only 
for sensation but also for trophic influences transmitted to 
the opposite side of the body. 

The trophic changes affecting the skin in my case wer 
the sloughs which occurred during the first attack in May, 
LS88, from which he recovered, and the sloughs and oedema 
of limbs which occurred after the second attack in Janu- 
ary, 1890, from which he did not recover. The latter may 
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have been due either (1) to a permanent interruption of 


the trophic paths by the apopletic cavity at the time of the 


first attack, or (2) to the irritation set up by the inflamma- 


ry oedema around the cavity at the time of the second 


seizure. 





THE PHRENIC NERVE. 
BY JOHN FERGUSON, M.A., M.D. (TOR. 


De tor of A? 


THE following short notes 
readers of BRAIN. 

(1) Ina case of pro 
of the diaphragm, the } 
the patient. There was found a1 


yhrenics were 
Some fibres were completely degenerat 
the process of degeneration, while still 
normal. The inference I deduce 
nerve fibres remained quite healthy, 
not wholly motor. Any fibres of s 
atrophy in this disease. 

(2) I opt rated on a cat, and divide: 
right side. Three weeks afterwards 
tested the diaphragm as to its sen 


reduced on the right side. On examinatio1 f the 


. of 
was found a condition of atrophy involving all its fibres. 


then, what had escaped in the case of progressive mu 
atrophy, had been included in the case of a trai rse lesi 

(3) In another cat I operated on the spinal column 
expose the cord, and the third, fourth, fifth, and 
nerves. All structures in the way were 
removed. The posterior roots were exp from the third to 
sixth, and, after being raised by a hook, they were divided 
external to the ganglia. The animal was killed on the ten 
day after the operation. The examination of the phrenic est: 


lished beyond a doubt the existence of degeneration in tl 

A point of note is that only about one-third of the fibres seemed 
to have undergone degenerative changes. These were, no doubt, 
the sensory fibres cut off from their ganglia in the experiment 
The diaphragm was examined before the animal was killed, and 
found to be anesthetic on the side of the operation. 


About nine months ago I had a patient who died of an abscess 
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in the liver. There was decided inflammation of the serous mem- 
brane covering the diaphragm in contact with the liver. In this 
in the back of the neck and out on the shoulder 

This pain was always made worse by move- 

or vomiting. These acts disturbed the dia- 

intensified the pain in the 


uy be found in Brain 
Mancheste1 At page 
Ww, on that 
Peter and Henle have 


dvanced no proois in 


3 membranes 

and otten of 

nsory nerve, 

ve would 

t springs, 

the neck and on the 
holds cood for the 


nany teeth when only 





Clinical Cases. 


TRAUMATIC HAZMORRHAGE FROM A VEIN OF 
THE PIA MATER; COMPRESSION OF BROCA’S 
CONVOLUTION AND OF THE SENSORI- 
MOTOR AREA OF THE CORTEX; APHASIA; 
PARTIAL RIGHT HEMIPLEGIA AND HEMI- 
ANAESTHESIA; TREPHINING; REMOVAL Ol 
CLOT; RECOVERY. 


CHARLES McBURNEY, 


( 


History.—A physician, aged forty, v 
on August 17th, 1889. He was slightly stunne 
had no wound, and was able to help his wife, wh« 
injured, to reach home. For severa 
suffering merely from bruises, and wa 
to converse with a patient 
injection. In the course of 
delirious, then stupid, and for the 
a semi-comatose condition. On 
was found to be completely hemiplegic « 
aphasic. When, after a week, his 
turned, it appeared that the aphasia 
could understand what was said to |] 
hemiplegia was attended by a partial anesthesia, the paralysed 


I 
+ 


limbs felt numb, were less sensitive to touch and to pain, but 
acutely sensitive to cold and to heat. In this condition he 
remained until December, when he was brought to New York 
and admitted to Roosevelt Hospital, where he was seen by us. 
Examinatio l. —The patient, a large man, Was unable to say 


anything, even “ yes”’ or ‘‘no,”’ the vowel sounds being the only 
sounds produced by effort. He evidently understood questions, 
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by gestures and by trying to write with 
noticed, however, that he was mentally 
ular sense were not 
actile and pain senses, 


paralyse side. He was 


too re adily , and at times appearing 


Ophthalmoscopical appearances were 


were normal. The right hemiplegia 


‘t1ONS, but could 





was one-third 
nally. His face 


prot ude a 


reeps upward 
backward, the du elng } ver an ovale area three 


two inches. The dura did not pulsate. On opening the du 
» very cedematous and discoloured, and the 
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surface of the brain was separated from the dura by a space of 
half-an-inch in depth, and did not pulsate. The clot was seen 
lying beneath the pia upon the posterior part of the third frontal 


convolution, and extending over the anterior central convolution 
in a thin layer (marked in lines on the diagram) into the fissure 
of Rolando, which was filled with a larger clot lying in th 
situation shown in the diagram, and extending downward so as 
to fill up and distena greatly the cul-de-sac at the lower end of 
the fissure. The clot had not covered the lower third of the 


anterior central convolution, and had not reached the upper 


f 


quarter of the fissure of Rolando. The brain, at a distance of 
inch about it, appeared to be healthy and pulsated, but the parts 
of the cortex on which the clot lay were pulseless and stained : 
yellowish red. After the pia had been incised the clot was 
removed little by little by fine sponges at least a drachm oi 
partly organised clot being taken out of the fissure of Rolando 
The retraction of the brain from the skull was even more evident 
when the operation was complete. The operation was done 
under strict aseptic precautions, and was not followed by any rise 
of temperature. The wound was dressed in the open method, 
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being packed with gauze, and drainage tubes being inserted. On 
vewing the dressings three days subsequently to the operation 
was found that the entire surface of the brain was pulsating 
mally, and that the brain surface presented anormal colour 


d appearance. After a week the drainage tubes were removed, 


d after three weeks the wound had entirely healed, the level of 
scalp at the bottom of the cavity being an inch below the 
mal level 

Result.—On the evening of the day of operation the patient 


said yes and no for the first time since the injury—and since that 
tll his recovery ol speech and or power has been pre Pressilve. 


\fter a few days it was noticed that he was much more intelligent, 


a no tlonge el ul. Powel ll his leg began to increase 

\ S na ty l tns atte the ope it n he was Dit to 
Wit! ca | l ol peech was sk W but ( ntin- 

s, and it app las he were le sa new languag He 

I ted Vv ds he ntil he had le aril d thei He 
talked in monosyllables the first three months, then he began 
» put two words toget! ca the ised short sentences of three 

ir words \t t } t time, fifteen months after the 

tion, | 3] med ( his ive tow s abl 

I tall gf uses ly a lew W ls at a time, not peaking 
1 ly, 1 5 ] hand, and were it not for the loss of 


sis of t | d with it marked dimi- 
( ta :% S two points be ng is ons 

\ >< | { S t I Ss The iscula und 
| t Ss are p | ( mov hie¢ mand ear! 

a ) i ai tl sup Lt ul ha l, but 

ve ( ve cht, tl vers bell flexed 


operat cl ~ I el ted ¢ epting at the ankle 
head can be turned in any direction, and the pupils are equal. 


Remarks.—Trephining for aphasia is not uncommon 
after such injuries as fractures, blows, or stab wounds in the 
temporal region There are very few cases reported how- 
ever in which it has been done when no external injury was 
present. That it is necessary to distinguish motor from 


1 Soe T 1887, No. 3. § I U Wochenschr... 188 
No. 6. Ball, J M Jour., 1888, p. 748. Mouisset, J W 1 1889, 
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sensory aphasia, and thus determine the place for trephining, 
and that it would be somewhat venturesome to trephin 
the aphasia were only partial, are facts which require n 
comment. The case reported demonstrates the possibilit 
of successful removal of clots from the cortex, and tl] 
necessity of early surgical interference. The persist 


+ 


paresis in the patient’s hand is doubtless due to the fact tl 


the pressure exerted upon the convolutions bordering tl 
part of the fissure in which the clot lay produced permanent 
nutritive changes in the arm area. The case also indicat 
the existence of tactile sensory functions in the cortex of tl 


motor area, and thus supports the conclusions reached | 
one of us in 1884! and confirmed by Dana* and by Horsley 


mn 188s. 


’ Starr, 
and Ne 

* Dana, “ 

; «< Transact 
Localization. 





RECENT TUBERCLE OF THE PONS VAROLII 
(WITH POTENTIAL DOUBLE CONJUGATE 
DEVIATION OF THE EYES); AND OLD 
CONGESTED TUBERCULAR MASS IN THE 
CEREBELLUM. 


DANIEL MATHEWs, a labourer, forty-nine years old, was ad- 


! d it y beds on the 12th March, 1890. He stated 
t he had « yed uninterrupted good health, with the exception 

t in 1SS1 he w der Mr. Croft’s care for some disease of the 
ilder, | ull, whe } » of bone was removed, 

d he suffered » from some abscesses in the abdominal wall 


He had been a heavy drinker, but denied 


d in loudness *: d beco1 constant ; he has 
| che, referred mainly to the back of the eyes; 
} l of giddiness and inability to walk straight; he 


has occas lly seen double; he has lost the power of biting 
and his articulation has become impaired; 


} ralyt \ kness of the left side has come on; and he has been 


Stat .—He is a fairly healthy looking man, 


S 3 q ly, seems to be quite sensible, and com- 
plains of the symptoms above enumerated. His face presents an 
Insyimme appearance, which at first led to the belief that 
there was some weakness of the right portio dura, but further 
exal t sfied us that if there was any such paralysis it 


t 
mely slight. The right masseter and temporal muscles, 
mpletely inactive, so that he cannot bite with firm- 
masticate on that side, and on opening his mouth widely 
the lower jaw is thrust over towards the right. There is also 
marked impairment of sensation over the upper half of the right 
19 
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and head and 
conjugate deviation of the eyes to the left. 
bring them to the middle line, but not beyond, am 
soon resume 
The pupils (of which the 


light and to accommodation ; 


CLINICAL 


side of the face, and over the whole of the lef 
He moves his head freely, 


their original 
left is slightly the larger) ¢ 








He can with a 


there is no 


» normal, and, 


that he has double vision for all distant objects, his 


good; there is no colour-blindness. 


loud rumblii 


hearing is undoubtedly impaired, although he heavs 
said in ordinary conversa l 

but sensation is much 
through the whole 
distinguishes flavours with difficulty. 
and quinine and 
The tongue is not paralysed, and the soft 


but 
movements. 


The left arm < 
the feebler of 
There is almos 
of the body up to the mesial 


jerks are equally brisk on both sides, but 


The patient 
of pulmonai 


seem all healt! Ve 

During the 
showed no great ce, 
advance or change in his 
tinued to compl 
ears, which la 
ear, but became ve 
his deafness increased, so that he 
side only when it wa 
pinna, and on 
the ear. The 
fifth nerve remained unchanged, but 


month 


noises in both ears, 


interior of 


is motionless when 
His speech is indistinct, b 


both markedly 


ry loud and distress 


symptoms refer! 


weakness 


He con plain S Ol 


nly In the 


Li¢ s( ct 

tt 

Les L 

] 

pal S 

t dls} 

t 

t his \ 

f 

leebled 
\ 

Lf 

+ #4 
retie 

Lf I] 

cio “| 
eno pl 

} 

( Da 

I t 
} 

obsel | 

( a « 

( 

l © FTht 
watel 
Witcl 
] + 
i cont 
tr. 

l tLWo 

{for 

Lic i ( 

t} rf 

ra gradu 


developed, so that at the end of this time the right eve 


be closed and the mouth 


left. 


that he kept his right eye habitually open 


It was observed, even before 


vas markedly drawn over t 


the facial 


’ whereas t] 





pari lysis came 


Se 


—_ - SO Cc SO 


sg 
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vays either clos« 
luntary, and to have for 
ision of vision resu 


selection of 


ht for 1 


hil . . , 
sensibility to reflex impress 
. 1 
mouth, and imp ment ¢ 
l the sluggishness d tl 
late It was t cht, 01 
T l arel was r ele \ 
part of th th 
ulty botl icating 
sing him to choke 1d | 
» the S 
Br bout t ll 
y 
| Tl t Stre 
t i y te 
cing { l 
, 
l, 
l t l ( 
—] i () ¢ Lith 
} 
i I ta 
} F 
‘ A » ‘ ‘ = 
, 
i? aute 
{ it 
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3 t ( ie 
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| nD 
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ly { t tl 
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lay ~ t 
it S ( ( tinue 
$ day his < J \ S ve 
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d or winking. 


liquids occasionally finding their w: 


Lt 


to the 
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This phenomenon, seemed to be 


its object the avoidance of the con- 
from the simultaneous use of both eyes, 


ise being probably determined by 1ts 


Thi 


ns numbness of parts inside 
f taste remained unchanged, as also 
absence of reflex action in the soft 
one or two occasions, that the left 
d than the other. Also during the 
| tient experienced a cood dé il of 
nd in swallowing, food occasionally 


good d 


‘Om 

t! frontal and parietal regions 
m cough; the noises in his ears 
( t Ons V hich had come on 

g But several additional symp- 


vas observed for the first 


ad disa 


is SUD- 
: 

Dl to the SUDSICE ce ¢ 1) eye 
evealed the fact tha hil 
upW ds and dow) ls, he 

either of them in the slightest 
to the left of the middle | It 


n to the right had become 
deviation to the left, an 


ere held in the middle 


conjugate 


thout cha 

tained that he ha 
| a little later the right leg showed 
here ut th 
llows, and that it was never 
On the 


Jt 


thé ese limbs never 


dded 


ht hemi-anzsthesia. 


ime passed away involuntarily, 


Ge On the « 


{ 


rwards. venlng ol 


lent and incessant, and in the 
asphyxiated, and he remained in a 
About this time, 


conjunctiva Came on. 


hours. 


* some 
| JELIC 


middle of June he still con- 
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tinued to lose flesh and to become weak; but there was no 
noticeable change in, or addition to, his paralytic symptoms. 
His speech, however, became extremely indistinct, partly, 
doubt, owing to accumulation of sticky saliva in his mouth; and he 
himsel 


became extremely talkative, chatting constantly to 


making nany odd remarks to those about him. 


1 


but it was difficult to be certain, whether 
but he could easily | 
answered 1 

of headache an 

his right ear 

right eve 

became hazy 

conti 1ued 

time of tl 

the end 

the right 


t 
, 
acted 


optic neu 

when on 

tory C& 

was 

cause o! 

passag 
lutopsy.—U 

have been 


] 
Ney 


Dr. Gulliver, who forgot to send th 


+} R 
UCULDS. 


have not been found among his ¢ 
at the examination, and the more im} 
observed have remained impressed on my memoi 


The brain generally was healthy, and there was no c 
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- excess of fluid, or disease of arteries The pons varolii looked 


duly plump, especially in the left half, the surface otherwise 


being normal. But it was hard and resistent, and one section was 
found to have imbedded in its substance a cheesy mass about as 
large as a good ed chestnut. This was sharply leti l, and 
surroul led on ev y side by a thin laye r ot nervous substanc 
It ener -hed rathei nore on the left half of the pons t] in on the 
g id involved the anterior part of this body in greater degres 
than th posterior. [t also caused a little protrusion of the floor 
f the fourth ventricle. Neither the crura cerebri nor the medulla 
oblongata Vv led by tl srowth Ano ss out as 
US it was imbedded the surface « f th 
] 30 ( lI I rg whi his } ( ted a dens 
$s cap | t l its inner pa ynsisted 
y od cretaceous, and friable 
l lung SO indurated p s and 
s ) l to bul ular diseas« 11 h lungs 
S yW d | < parts) we cong lL and 
ed 1S 
| ie! of dis Ss 


hospital. The symptoms at the time of admission 


which the m characteristic and lmMportant were left 
hemiplegia and hemianzsthesia, anesthesia of the right side of 
the fac Ly lysis of the muscles supplied by the fifth 
ve on that side, conjugate deviation of the eyes to the 


left, noises in the ears with incomplete deafness, and diff- 


culty or certainty 1n SW illowing associated with some loss 
powel t] ft palate) pointed clearly to some diseas 
allecting the pons va oli. The progress of the case was 
wv, but on t whole confirmatory of the diagnosis; for 
while the phenomena above enumerated underwent littl 


material change, other confirmatory phenomena accrued 
Irom time to time, name ly (not to give them in the exact 
order of their occurrence), partial right hemiplegia, paralysis 
of the right portio dura, and a condition of the motor 
mechanism of the eyes which can best be explained on the 
assumption of antagonism between tendencies to conjugate 
deviation in both directions. The slight improvement ob- 





294 CLINICAL CASES. 


served towards the end of the case, in r spect of he aring and 
swallowing, seemed to imply that although the region of 
disease was spreading in certain directions, there were part 
of its margin in which some degree of improvement was taking 
place. The other symptoms which the patient present 
had little or no spe cific interest, and some of them wer 
sense accidental. I refer to the garrulity and tendency t 
ramble which he at times manifested, to the incontinence of 
evacuations, to the inflammation and ulceration of the right 
eye (the eye on the side on which paralysis of the fifth a 
seventh nerves existed), to the inflammation that took plac 
the region of the right parotid, and to the pulmonary sym] 
toms which seemed larg ly due to the fre quent entrance 
foreign matter into the air passage during the act of swallow 


ne, and which on one occasion were so iif arly fatal. 


[ was uncertain, during the patient’s hfetime, what the 


nature of his disease was. I hesitated betw n 

the pons secondary to thrombosis of th¢ 

some of its branches, and a tumour. 

guided by my former experience’ of dise: 

clined to the former view. No history of syphilis 

elicited, which was of course unfavourable to t] 

of either thrombosis or the presence of a gumma. 

mortem examination, however, showed that his 

were due to a tubercular growth. Interesting 

case are: first, that the brain invasion app 

secondary to old disease in the lungs - and second, 

raass of tubercle in the cerebellum must have been of long- 
standing, had probably never caused symptoms, and had 
become quiescent—showing that tubercular growths in the 
brain, as well as in other parts of the organism, may becom¢ 
encysted and inert. 

Perhaps the most interesting feature in the case was thi 
conjugate deviation of the eyes to the left, followed later by 
what I have ventured to name, or rather misname, ‘‘ doubl 
conjugate deviation.” The patient was always somewhat 
difficult to deal with, and it was always difficult to make 
delicate investigations in which we had to be aided by his 


1 Bristowe, ‘* Diseases of the Nervous System,” p. 310. 
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own voluntary efforts. This was especially the case in 
examining the movements of his eyes. During the period 
gate deviation to the left he could generally with 


an effort bring both eyes to or near the middle line, thus 
ng that neither the right external nor the left internal 
rectus was completely paralysed ; and although he had seen, 
und did at times see double, he had, so far as we could make 
some power ol convergence. But after the eyes had 
assumed the median position (retaining free upward and 
downward movement), there was never, so far as I was able 
) discern, any trace of lateral movement in either direction. 
The latter phenomenon does not appear to me to be ade- 
quately explained by, or even to be compatible with, the 
ingenious hypothesis suggested by Drs. Hughes Bennett 
nd Savill’ in their paper on ‘*‘ A Case of Permanent Conju- 
Deviation of th Kye s and Head,” and I do not myself 
nture to offer ai more plausible solution of the riddle. 


te that the anatomical examination in this 


is ‘ 4 A i 
case was never completed, but while it is almost certain 
t nuclei of origin of both sixth nerves were involved 

the disease and destroyed, it is quite certain that there 


was no direct implication of the third and fourth pairs. 


* See Bran, July, 1889, p. 102. 





A CASE OF CEREBRAL TUMOIl 


HANDFORD, 


CasE.—J. C., wet. thirty-eight, a miner, was ad 
surgical vards of the General Hos} ital, Notting 
of loss of power in the left leg, supposed to be due 
the hip by a fall of coal eleven weeks previously. 
was evidently not caused by any local conditio 
was probably due to some affection of the cent 
the patient was transferred to my care on Fel 
So far as he knew he had been quite well, stro1 
the time of the accident. Though generall 


ve 


not aware of any injury to the head, and di 
ness. There was no scalp wound. With 
companions he was able to rise after the accid 
some distance. For the first fortnight he was 

a few minutes daily, but required assistance it 

of bed. After that he was able to sit in an arn 


hours a day. About three weeks after the 
l 


a week ia 


to ‘jump,’ an 
gradually spread up the leg 

left arm. Pain commenced in th 

inner side of the arm to the fingers. After a few ys the pain 
in the upper part of the arm greatly diminished, l was chiefly 
localised in the fingers. He said the pain was very severe, and 
‘‘ as if the finger nails were being torn off.’ He gradually lost 
power in the arm. In about a week it became quite helpless, and 


t 
has remained so ever since. At the same time he became subject 
. 


to rhythmical movements of the head, which used to be moved 
from side to side. The movements continued for about five 
minutes, and recurred once or twice a day. The liability to these 
curious movements of the head gradually diminished, but they 
were noticed a few times after his admission. The left leg is 
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always everted, abducted, and semiflexed at the hip and knee 
urs to be paralysis of the adductors and in- 

yme over action of the opposing muscles, 

l quite in the normal position. There 

nuch loss of power, but not complete paralysis. When he 
the left drops nearly into the normal 

eight upon it. Th is no pain in 


i 


eflexes 
, 


the perception t. 
ms wert rmal. When 
he elbow peeer was spon- 


neously flexed, although h vas quite unable to make any 


] 
+ 


roluntary movement, except a very restricted extent at the 
houlder joint. Such involuntary inovements in paralysed parts 


are occasionally observed, and resemble the preservation of emo- 


tional movements of the face in hemiplegia, and the utterance of 


emotional words in aphasia. 
The left leg seemed shortened, but careful measurements 
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showed that this was not so. Neither was there any evidence ol 


dislocation or fracture. No localised muscular wasting was 






detected ; no difficulty in swallowing ; no definite facial paralysis, 





but some slight weakness of the left side. The speech was 






always thick, but was not apparently altered by the illness. H 





, 
had complete control over the rectum, and nearly complete ove 





the bladder, but passed water into the bed a few ti 






There was no paralysis of the ocular muscles, but the rig 






pupil was contracted, oval and fixed. The left w bout 


: f Y { +] - — a 
size of a No. t catheter, and re ‘ted both to light | 








dation. There was no hemianopia and no optic ritis at this 


time. The tongue was protruded straight. 








lect) hea 5. All the muscles of the left arm e 
tracted moderately to faradaism. In the left t the extensors 






contracted we t the 1 cOrs, é tors, and all t mus 






below the knee reacted very poorly when compared with those of 
the right sid 


In about a week the arm had improved so that he ec 






abduct it nearly to the level of th should H ( ild 






pronate the iorearm or move ti] hngers « Wrist. 
On February 10th his temperatu had beg to rise, and ] 





complai 1ed of frontal headache with pain passing 






round the head, but worse « the wht side. He fre 


vomited. 






fused ; vomiting continues ; facial paralysis increased ; can move 
| ; 





tongue freely to right but not to the left. He answers questior 







after a long time, but correctly. 
February 16th. —Optic neuritis comme ing, 


F bruary YAth. Optic neuritis raplaly adv: ced : VE ssels 








; a : . ‘ 
covered and margins of discs quite obscured He has some 
pes : ; : ay oe ; : 

difticulty in swallowing solid food. Holds fluids in t uth for 





S — 
a long time belore swallowing. 


February 26th.—No paralysis of the right arm, but very 







distinct enfeeblement of the right leg. Cannot turn the head to 






the left. Left facial paralysis increased. Never speaks except 
in reply to questions, and then after a long pause. No convu 





sions, but slight nocturnal delirium. 
Died March 4th. 
At the inspection fourteen hours after deat 







h the skull cup was 








somewhat sclerosed, the superior longitudinal sinus was empty, 
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and the other sinuses contained recent black clot. The cerebral 
veins contained fluid blood. There was no excess of arachnoid 
juid, but over the excavation to be presently described, in the 
f lymph, or decolourised 


> 


‘ 
lood clot, about 4 of an inch thick, and in area about 3 inches 


I 
left temp ro-sph idal lobe was a layei 
. 


by 2. It was not adherent to the pia mater. The pia mater was 
everywhere rather adherent an ificult to remove without 
he | hird quarter from before 


inches by 1 in area, an f an inch deep, with pale base and 
yellow margil stained with blood pigment). Two similar but 
smaller erosions were discovered, one in the posterior part of the 
left second frontal convolution, and the other in the lower part of 
the left ascending frontal (fig. 1). After the membranes had been 
removed a dark-c u tumour was discovered at the vertex 
occupying the upper end of the right ascending frontal convolu- 
tion, and the posterior extremity of the superior frontal, bulging 
slightly, firm to the touch, and about 1} inches by 1 inch in size 
(fig. 2). The dura mater was not adherent to it. On the median 
aspect it occupied the greater part of the paracentral lobule. 
The anterior portion of the gyrus fornicatus was bulging, but not 
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discoloured (fig 3). No new growth was ev ntually found in this 


latter place. The right ascending frontal convolution wa 


whole length nearly twice as broad as u 


inches. The brain was hardens din ] 


examination. The other viscera were normal. The spinal cord 
was removed, hardened in Miiller’s Fluid, and careful examination 





revealed no 
had been no fi 


Eight vertic 


made, as reco! 


occupylng ti 
Phe re WaS I! 


LLU VULOU 


There was al 
cells, and 


substan 


with processes. 
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mality. There was no dislocation, and there 


» left femur. 


sections of the hardened brain were 
Professor Hamilton. 


In the low er part 
ontal convolt ti ma 


a small area of sub- 
a und. In the fifth, sixth, seventh 


found irregular in outline and 


diagrams (tigs. t, 5, 6 ‘ 


10 defined limit. The se ction 


, and was surrounded by a 


Many portions 


1] 
re were ho Celis 
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The chief point of physiological interest is t 
] 

case gives to the opinion, which now rec 

acceptance, that there exist different paths ! 

the sensations of heat an f cold. In this ea 

to heat was greatly impaired, whereas that to c 

thing, rendered more acute. lth 

the falciform lobe (gyrus 

sented in fig. 3 indicat 

On the mesial : | 

li 


lobule, and alt 


uspect 
l not 
unless indirectly, the 
to be represented. 
was noticed, but 

be noted that 

side, and thi 
numbness in the 

the left ase 

nature as 


pansion fron 
ment of the 


explained exce 


are accustom 


sides of the ce 


paralysed only so { 


phere Che 


sarcomata are ? 
arise Irom ll 

far as he knew 

the accident. 

and four to 

cert bral on igin c 
and a tumour was 


} 
t ‘ 


loss of power 1n the lelt leg wa 


the accident, and the subs« ju 
tumour in the injured tissues. 
When the patient arrived in 


the injury, it was for a moment ht OSSI that the 
paralysis might be due to neuritis from the injury; but in addi- 
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tions in 


ead of 


The absence of hemianopia 


being seated in the internal 


ensory crossway. 





NOTES OF A CASE OF DISORDERED SPEECH, 
EXAGGERATED KNEE-JERKS, &c., FOLLOW- 
ING ON SHOCK. 


DONKIN, 


THI 
} ; 
characte! 
a. 
politan I 
health till tl 


the te 


which, I 


Want ol cé 
and Wrist 
thoue 


apparent! 


nvale sCé 
ing soon unable t 
t movement of th 
y, accompanied every 
but had to leave it 
neuralgic pain in the head. 
February 6, 1891, speaking alternat 


high-pitched quavering falsetto, an 


1 Shown at the Neurok g cal S 
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indrawn breath. When he spoke there were 
and his lips had the appearance of being 


ing a great effort in separation. With the 
n of the cords was seen to be much p rverted, 
with expiration and adduction with 
ent appe ring shoreic. He complained ol 
m. There were several 

At the time of exhibition at 

to be much exaggerated, 


elsewhere causing wide- 


J 


ocal disorder 


» category Ol 
markable as Occ 
health, with 


) previous 1lin 





Critical Aigest. 


RASTHENIA. 


LIKE hysteria, with which ind 
relationship, neurasthenia 


day. Is it that these limit 


ittributed to 

from the fact tha 

diss ise ahd recog 

nothing but the app 

alseas Was be lie ved 
actually more widely 
strides of our civilizat 
overstralh, 

ably | considered the ex 

All these reasons m 

justice ; but whatever be 

thenia is none the les 


place in m uropatholog 


almost unlimited number of 


teah dive rsity oO! 1ts 
its relationships, a 
ency recognised in 
if such an expression 
to explain later on. 
History.—The literature 
relatively poor; not so much 
represents is, up to the present, wanting 
substratum proper to it, but becauss 
objective signs which experimental medicine o 


more particularly affects. 
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gave the name of neurasthenia to a 

» described under various designations. 
names which have been used, we shall 
others the spinal irritation of Frank,’ the 
‘het,’ the ceneral neuraloia of Vall IX, 

of Cerise,® the general hyperzthesia 


ervous state of M. Sandras,’ and the 
‘hut. The new ft Beard 


once accepted ; f Yl ha pre- 


neuropathy as a separate disease, 
to neurasthenia. In 

more compl te memoirs 
fferentiation of neurasthenia from 
less similar nervous conditions 


ion to the rank 


en almo 
es DY A\xentfe ld, col 
didactic work 
described a particular form of 
| he insisted especially on the valu 
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certain physical agents in its treatment. Arndt’ devoted 
almost at the same time a very important memoir to neuras- 
thenia. He did not consider it a disease, but ‘‘ a sympton 
iting morbid processes 


or group of symptoms repress 
states, or definite sensations of discomfort,” for whie 
invented a long terminology. But the question presented it- 
self under a totally new aspect in the important publi 
of M. Glénard.- This author described a new morbid « 
dition for which he proposed the name of enteroptosis. H 
believed that most cases of vastric neurasthenla micnt 
attributed to it. T 
according to this aut] 
of the alimentary canal. It is characterised by the yn 
of various organs (liver and kidney), and of the 
Particular objective S101 Ss are, in such inst 
observed. In the treatise of M. Grasset,’ not ] 
the work of Erb,* one finds no furthei 
original idea of M. Glénard, of which M. Laun 
very interesting critical review in the Rev de M 
We shall next mention without further « 
publication by Giovanni 
M. Gléenard’ returned to the same subject conti 
former ideas in a communication to the S 


hépitaux, which provided to M. Feéreol® the P| 


of making a very rem urkabl commun l 

server does not pronounce categoric lly up tl ! 
enteroptosis, in the sense of a spec ial disease; but 
upon it as a clinical fact deserving attention, as it may | 


source of therapeutical indications. The same year Ziems 


published an article of some 






‘ ERB. 2 H t STI 
Lavunois. J Le é, 1887, t. VIL. p. 64. 

> GIOVANNI. Sull eurasthe , Cre na, 1885. 
GLENARD. Société méd de pitaux, 15 mai, 1886. 

8 Fertou. Bullet s it Mé r a S 


janvier, 1887, pp. 499, 509. 


® ZIEMSSEN. Die Neurasthenie and ihre Be ng, Lei; 1887. 
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Glenard’ put forward some new considerations 
cnosis of enteroptosis. 
also to refer to the excellent thesis of M. 
Neurasthenic Headache, as well as. to a 


noinne,’? and to a work by Glatz? on 


/ ad. 

rtant publications of the last » 

Lecons du Mardi, by Protess hareot, 

ph of M. Bouveret. M. Chareot has had 
both in the first and second years of 


opportunity of expounding his ideas on 


ully considers the frequent 


upon 
Under this title, (and 


), the author describes 
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most of those emotional ‘‘ obsessions” (obsessions émotives) 
studied particularly by Charcot and Magnan, and attributed 
by them to hereditary degeneracy, of which these sympt 
are the incidental manifestations. 
These mental symptoms would have, it is tru: 
to this doctrine close relations with degenerac\ 
indirectly through their connection with neurastheni 
this latter is degenerative in character. T] oncepti 
M. Regis is not supported by any argument ofa psycholo 
or clinical order, and appears to us to throw confi 
the question of neurasthenia rather t lich 
any rate it is a fact that many such 
present no sign of neurasthenia, 
great majority of neurasthenics do n 


‘obsessions.’ Finally, the symptoms 


} 
i 


associated with degenerative neuropathi 


tabes, epilepsy, &c., upon which 
more legitimate to make them d pend. 


theory. M. Grasset,’ has just t 


the only reason which M. Regis has 


Medical the history of many cases of 
some interesting considerations. 
we may mention 
recently differentiated, under 
certain kind of neurasthe 
ce and which Wwe 
revi Ww. 
AN tioloqy.—Neurasthenia is a wi 
A rough calculation may be made fro 
suffering from it represent a twelfth part 
themselves at the out-patie ht departm¢ nt orf 
If one considers moreover, that this neurosis 


more common among the well-to-do classes 


1 GRASSET. 
; Ma 
*Paut Bioceg. 
urasthénie Monosy 
de médecine et 
. 268. 
> Accordi 
during my y 





spital patient 


Lverace a 


{ 
adil 
il 


hitherto 


we 


istormation ; 


to be predisposed 
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tion ol 


] 
i 


from all 


Su 


Ss, an approximate idea may be formed as to 
port 


cases of neurasthenia. 
‘ially in it 


Alt 
ts serious forms, 1s most often ot 
s admitted that in certain cases 


ioOuegt 


may 
intact nervous taint 
ites the predisposition, it is 
affection, bu 


y exceptional. 
between the act 


35 and 45. 
‘the female sex 


opportunity for the de- 
, men, on the other hand, a1 more 
er-pressure Certain occup 
pecause they demand sustained 

Tr becau | 


use 


wt1ONS 


Lilt 


aa 
activity. Thus di 
» troubl somec 


c 


ntail 


mntribute 
class. Ve ry 


pl 


the 


neuropat! 1 


* this p culiarity. Gout and 
ivourable to the development 


Ly M. Huchard, 


? 


neuropathies, 
may here be 


cerebral over-press 


LDS 
mn, 


excessive activity 
> of a debility affect l 


ot the 


y ¢ 
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In the latter case we may assume a predisposition in the 
form of a ‘locus minoris resistantiz.”’ 

Let us now examine the various causes determining thx 
overstrain we have alluded to as the chief cause of neura 
thenia. Both fundamental modes of reaction of the nerv: 
system (viz. sensory and motor) may have been overwork 
In the first instance, all the passions or excessive feelit 
may call forth neurasthenia ; whether it be love, ambiti 
filial affection, cupidity, any impediment to tl 
Inay set up a consecutive neurasthenia. he intellect 
order, all excess of work may have th me result Tl 
combination of these two sets of causes, intellect 
emotional, will bring about thi 
This happens particularly in the preparat 
examinations. 

Traumatism, the preponderati 
of which M. Charcot has shown, 
compared to a kind of overstrain, its 
pensating for the shortness of 
any but severe injuries, and 
by shock or violent emotion, ar 
thenia. The extreme worldliness o 
abuse of pleasures, certain intoxications 
cocaine) act in like manner. 
through the agency of the 
individual which they bring abou 


infectious diseases, such as enteric f 


be referred to, and then disorders of the chief 


} 


in particular the digestive, genito-urinary, 
regards castric disturbance, it seems 1 
affection of the rele ral nutrition obsei 
dilatation of the stomach or thi 
from it, can produce neurasthenia. 
shall have to enquire later whether 1 
analogous secondary consequences | 
lumen of the alimentary canal, and 
disturbances). 

Sexual excesses, masturbation, diseases 


organs are also frequent causes of neurasthenia. 
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nervous diseases it is difticult to know in the cases in which 


they precede the appearance of neurasthenia, whether they 


have played the rdle of exciting cause as happens in hysteria 


Ur mpl s and forel 


in the 


hucli 


under the influences of neuropathies, or whether 
1 the condition of simple morbid associations. 
be, it is especially in the course of tabes, 

bral syphilis that neurasthenia appears 
On account of the many signs, varied 
us morbid associations of neurasthenia, 

it necessary, for the sake of 

to approach the clinical description in the 
ling me extent from the simple 
y isolated symptoms, 
grouping of these symptoms, 


these forms themselves with 


Ol syinptoms ol every 

some which art 

but also by then 

he equivalent 

1ame of stigmata, using this word 
civen to 1t bi M. Charcot in his 
<plain these sti ta first of all, for 


liagnostic points, and 


ible syinptoms. 


These may be arrang 
itellectual depression, en 
istric troubles. 
work, has met with 
have to do with a 
rarely consists, 
true pain. It is 
n seated in the 
ions and comparable to that produced 
o, helmet (neurasthenic ‘*‘ helmet’’ of 
localisation 1s represented by a 
n the nucha and passing round the 
maximum of discomfort being felt 


1 


Occasionally the headache only occupies the 
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occiput (occipital patch). It may, on the otl 
localised between the eyebrows. Finally, it is 
unilateral. 

The headache occurs most usually in the day 
disturbs the sleep. It disappears during 
insomnia is present. It appears at thi 
persists. It is better for a short time 
soon returns during digestion wit] 
headache is increased by sensori 
odours, emotion, mental worl 
present as it usually is, thes 
At times it is accompanied by 
scalp, but this hyperesthesia 
intensity with that met with i 
specially insisted upon this sj 
noises in the ears, heaviness of t] 
and even vertigo. Besides 
the most constant form, son 
time of feelings of emptin 
occasionally of a sensation 
following the movements of th 
frequently met with than headach 
with it. By the fixity of its ch 
to be placed among the stiomat 
Charcot employs for this rachialeia a nam 
as that of ‘‘helmet’’ for th 
habitually uses the term ** 
well the usual site 
patch is to some deer e 


? 


cerebellar patch (Charcot. 


The dorsal pain consists of 
heat rarely amounting to true pain. 
however, sharp pain resembling that 


habitually noticed that these painful phen 


panied by some objective troubles of sensation, anzesthesi 


or hyperesthesia of the skin. In the latte: the patient 
hardly tolerates the least touch, even the 
clothes. At other times deep pressure up 

processes is painful. The site of predilection of 
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but it may be localised in the cervical 
or it may even occupy the coccyx. 
Rachialgia is found more frequently in woman than in man. 
{s to its duration, 1t may be either temporary or permanent. 
ubles by which the mental depression of the 
s itself are diminished power ol 
ikening of the will. Intellectual work is 
and application to any subject difticult. 
kind of cerebral fatigu 
conversational animation. 

is habitual, consisting in a reti 

es especl lly. The alt 

ie difficult 

s especially marked in « 
The patients ar 


ally, 


and they e 
cement on that 
hat the patient 
LIS e€Xc 
and see] 
taken as a whole, 


iw variations 1n int 


the patient must be mentioned 
’ [ nde 


only con In a sensation 
but there is a real weakness 
nstrated by the dynamometer. Without 
ent, and when the patient 
parent difficulty the various 
dynamometer shows a differ- 
from the normal. 
and de pre ssion in neurasthenia are 
ily morning, after emotion 01 
[It may lead the patient to pass 
in lying down. Gastric disturb- 
the symptoms of neurasthenia. 
ses two kinds or rather degrees of it, 


r it is accompanied or not by objective 
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signs of the enteroptosis of M. Glenard. 
the appetite is generally diminished, th 
coated, and the Ina stion of food 1 
distension of the stomach, leading th 
clothes. 

The distension ex 
rest of the abdomen, 
malaise and fulness. Abundan 
at the same time flushes of he 
trouble lasts for two or three h 
pation is habitual, and accomp 
mena of at l 
glairy stools. From 
patient presents an earthy tint 
wasting as may suggest 
We have ourselves had the oppo 
and the othei l nade \ 
By methodical examination « 
this gastrie disturbance, a 

wious signs of ente} 
Variable Sympt 

the great number of its manifestati 
morborum cohors) for the multipl Clty 
Visct ral pal . namel SS dise nT 
condition described by a physician well 
disposition, as “ the punishme 
neuricum). With these 
ceneral one. All then 


other, and yet none of them unde) 


results from this that there is often no possibility « 


the mischief, either on the part of the pati 
physician, and that one may say of neurasthe1 

said of hypochondriasis, ‘* non unam sedem | 

totius corporis est.” These words 

difficulties almost always encountered in th 

ot these patie nts; and which we meet in endeay 
give an account of the symptoms. We shall deseribé 
under each organ, at the same time pointing ou 


clinical importance. 
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We have already mentioned some 





lisorders whi by thell frequé ney merit the name of “stig- 









mata Disturbed sleep is also one of the most c« mon. 
should be, 


— + + +) ) * ~hy t oa } + lL, 
cannot | c Uy the somnolen Which often torments the 





for one 





eurasthenical after food, as true sleep. Most commonly we 







resists 1 


hla, Which at times medies 








IS a Ire quent 


ot new l t < nes On 1n paroxysms during fastin 











l dir ! é IT I ad, ¢ i nit may be almost 





{ cceptional for the neurasthenical to present 









> Way ; 
rved int tabetic oO} hysterical. In all thes cases they 






el nd | from the common source of hereditary 











Yet ts the same of thi hvpochondnia il ideas 


whic! lmost constant amon these patients Che 





neurast l, vs M Pitres, Is a estless reasoner 01 





er, l at bottom a noso-maniac. He is occupied with 






symptoms | experiences beyond all reason. He 
" 1 ] ] 17 
believe himsell Itected by some organic and mcuradi 






disease. He feels his pulse, palpates himself, examines 






and studies I self He delights to talk about his 





illness, nd to recount his sufferings. Some very 






significant peculiarities must be added. These patients 





have mostly « lted, and read all the books on medicine 


have 






they have been able to find. On the other hand they 






Litres, i0c. ¢ 
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the custom of writing down their sensati 
memoranda which they hasten to read, and 
the physicians whom they successively consult. 
detail is characteristic in that it almos 

the diagnosis. 

Objective troubles of sensation are 
opinion not so rare as some authors mak 
hardly anything but subjective symptoms 
proved ilk Ne arly all these cases a more 
localised alteration in cutaneous sensation 
pain, consisting in a loss or an 
have looked forit. Not infrequently all the 
be th at of a true hyperestiesia. Sub, 


innumerable, and assum 


vertebral column, 

lightning pains, numbness, an 

The organs of special sense 
regards sig 
weakness of accommodation m 
hearing there may be hyperacousi 
in the ears. Taste and smell may 
increased susceptibilities. Thus certain od 
at times attacks of headache and vertig 
Besides the general motor weakni 


mention the frequency of cramps and mi 


] 


the lower extremities at the time of 
finally the phenomenon known unde1 
way of the k 

Circulatory disturbances are illust 
thenic angina pectoris described by Landouzy 
has differentiated it from true angina pectori 


distinction on the absence of effort as an oce 


on the return, sometimes periodically, of th 


longer duration on the more marked agitation 
and the lesser intensity of the agonising sensati 
may also be observed in the neurasthenic attac 


Landouzy, Pr 


* Huchard, Jal 
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equency of the pulse, which latter is at the 
according to M. Huchard’s expression. 
» to speak, c ant. Among 
ceal tache is readily obtained, but, 
sm leads to coldness and pallor of the 
) its intensity the sensations of cold 
ittributed to it. 
ess often involved. Attacks 
d, simulating asthma. <A 
by which it becomes feeble, 
uld be mentioned (Beard) 
rgans also present functional disorders, 
losses and impotence. The bladder is 
1 described 
This 


‘less affected, 

iting ol 

dryness of the skin : 
bed. When treating 
‘ipal signs observed 
return to them 


what has lready been said 


wagraphs on the varieties of 


: : 
neurasthenla have 
clinical appearances al 

only from the grouping of 


owlng to the pre 


nomenclature of 


, : 
veret describes as types a 
i 
’ 


neurasthenia ; and that h 

rebral form or cerebrasthenia, a spinal 

lla and anacuteform. On the other hand 
the following kinds :—(1) Cerebral; (2) 
pinal or rachialgic ; (3) neuralgic ; (4) cardialgic ; (5) gastro- 
intestinal; al (6) that connected with the generativ 





320 CRITICAL DIGEST. 


organs. We shall. propose a new division, and whi 
although less complex, will embody a certain set 
facts, hitherto, it appears to us, insufficiently ditferentiat 
viz., local neurasthenia. It may suffice, 
neurasthenia into two f | 

excessive prevalence of 

present. In this latte 

constitute a vari ty in re latio1 

revealed by It. 


The followin; 


eral New ist] 

place those cases 1 
produces a uniform pictu 
of them pre dominates ove) 
re ality most common and 
embody them into a 
comparison. The subj 

ars of age suttering 
or excessive work. H 
difficult to get through 
fatigued. He has almo 
indicates the nucha a 
experiences a crackling there. 
the beginning of some brain disease, t 
often quite forsaken him. 


} 


digestion slow, and he has a feeling of dist 

so that he has to loosen his dress. He has 

flushes of heat in the face. When asked, 

particular organ in his body that he can refer his 

He complains of pain at the heart and palpitation. Breatl 
ing requires an effort, the intestine is sluggish, and genit 
power diminished, &c. Yet objective examination reve 


nothing more than a diminution of muscular power as mad 


out by the dynamometer. Sensation is hardly affected, but 
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lumbar spines is painful. There is nothing 
‘ial senses. The tendon reflexes 
y be irregular and increased in 
does not discover any sign of 
n of the lungs is negative 
there may be ashght dilatation of 


cannot be made responsible 


this, as in the following 
ise more exclusively from 
tection may assume a 
as has vpeen point a 


In 


a sensation ol 

ide for all intellectual 

nes burdensome ; hypo- 
lways present. Thi 

sad and preoccupied ; 
motional and irritabl 

‘haracters and situation, 

Intensity SO as 

Insomnia 1s 

rbed by painful dreams. Finally 
nptoms. At tim 


and is rebellious to the 


By This variety has been called 


ivelasthenia [t corresponds to spinal irritation. It often 


follows upon venereal excess. It differs a little in man and 
VOL. XIV. 2) 
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woman, although in both there is rachialgic pain and troubles 
in the reproductive system. In man one finds pain in the 
back, weakness in the lower extremities often accompanied 
by giving way of the legs. In addition, there is more or less 
complete impotence accompanied by spermatorrhcea. In 
the female the pain in the back radiates more frequently, and 
extends to the abdomen in the form of peri-uterine or ovarian 
pain. Pruritus vulve may exist. Itis to this form that th 


type of disease wrongly known as neurasthenic pseudo- 


t 
tabes ought to be referred. Pains more or less simulati 


lightning pains. Sometimes visceral crises, and a gait rather 
like that of vertigo than ataxia! are observed in these cases. 
(4) Sympathetic Neurasthenia.—It will easily be under- 
stood that we should describe here cases in 1c] 
predominate troubles in one or other of the m 
(1) cardiac, (2) gastric (cardialgic gastro-intest 
thenia of Pitres), and (3) respiratory (visceral 
of Huchard), as they partly draw their nerve supply from the 
sympathetic. We would include here a very interesti 
variety to which Professor Charcot has called att 
where disturbances of nuirition prevail 
thenia might one say? 
Cardiac neurasthenia is_ typified 
angina pectoris of M. Huchard. This a 
has peculiar symptoms. The pain 
tions less regular, and perhaps absent 
sides. The attack is often nocturnal, 
and very often accompanied by pal 
sations. Thess cardialgic cri 
haviour, alternate with othe 
a frequency and periodicity, quit 
It is to the cases in which sy 
the digestive system prevail, that 
M. Glenard are be referred. Thi 
both functional and physical, related by 
the following: 
1. Asthenic symptoms, debility, and habitual lassi 
weakness of the stomach, and of the kidneys 


'See upon the subject of neurasthenic pseudo-ta 


Gazette des hopita , 1890, p. 32 
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Mesogastric symptoms (sensations of uneasiness, 
ight, emptiness, craving, sinking, dragging, and many 
other analogous morbid subjective feelings). 

3. Gastric symptoms (flatulency, choking sensations, dis- 
tension, oppression, wind, eructations, gaping, pain, acidity, 
cramp, burning, vomiting). 

Both the asthenic and mesogastric symptoms present a 
close relation with the four following characters with which 
they are alw Lys wssoclated. 

1. W aking at 2 a.m., and after this malaise, and more or 

ss sleeplessness. 

2. Exacerbation or appearance of the malaise at rising in 

rning, and at three o’clock in the afternoon. 

3. Constant relation. marked or not, of discomfort accord- 
ne to character of the food (its accravation by fats, starch, 


ids, vegetables, uncooked food, wine and milk.) 


!. Irregularity and insufficiency of stools (constipation, 


n of the conditions). 
methodical examination of the 
four important signs 
diminution of tension, ‘‘ ventre 
’); abdominal hypotasis. 
wn of the intestinal mass, V1Z., 
accessory signs, floating kidne y 


veable live hepatoptosis), moveable spleen 


n (‘*boudin cecal renitent et 
al, corde colique transverse,’ and 

pulsations)—enterostenosis. 
through prolapse and flaccidity of 

ptosis and gastric atony. 

1 concerning its pathogeny, we shall have 
the greater part of the cases of neuras- 
ributed to enteroptosis as M. Glenard 
1 the contrary, as we think, it only con- 
variety ol the neurosis. It must be added 
proved, by examination, that the secretion 
lice is arrested in a large number of the 


ivasthenia. In a case observed by us 
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(the diagnosis being confirmed by Professor Charcot, and 


proved by the subsequent behaviour of the case) an analys 
of the contents of the stomach by M. Durand-Fardel shewed 


an absence of hydrochloric acid, lactic acid, and peptones. 


The variety called by us trophic neurasthenia pres 


this peculiarity which is characteristic of th case, \ 

condition of falling off in the patient almost amount 

cachexia In these instances there 1s a general and mark 

weakness, a real wasting (the body weight dimun 

or less rapidly n notable proportion cases 

earthy tint of tl ntecuments If we 3 Lhe 

certall li ( le s low lised l } l } I 

be readily seen that INnRy eas t 

cerous cachexia 7 1 llo ! 

0) less rapid \ $s int i l I } 

of tl appe ( habit | \ ! I 

. prolonged duration w t | 1 

to 
») Loca “rast I} wi 

found des ripe l by Lul rs, at hv rat hot a al 


pight b called part r dissociated neurasthenl It 


characterised by a singel et Ol symptoms, lt] 
patient iffers trom editary 1 t, l from tl 
condition peculiar to the neu the Or 
bel legitimately pa : mol 
matic hysteria, \ t ( ib Vin} - 
tracture, vomiting, &c., wit no other, and 
neurasthenia in such cases sumes a mon 
form. 

By reason of tl extreme variety of th i 
symptoms complained of by the neu ! l, and | 
each of thes syinptoms may yresen tself alone, t 
aspects of this mono-symptomatic form are very numerous 
The most characteristic is the one whi [ have propo 
to call topoalgia (To7Tros aXyyn). Here there is pain fixed 


and localised in a region which does not correspond ana- 





‘ally to any recognised locality. 


tomically or physiologi 





To this new class may be attached many cases wrongly 











classed under hysteria and hypochondriasis, when not left 
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indetermined and relegated under the heading of ‘ nervous 
nptoms.” The symptoms are chiefly represented by pain 

This appears 1n the form of pate he S para sthetic plaque : 
very different parts, for instance, in the forehead, nucha, 


st, precordium, epigastrium, loins, buttocks, and uppei 


l lower extremities. These painful areas are variable in 
extent and ft m, » that they do not lend themselves to 
lescription. Often the pain remains definitely localised in 

particular ré it has seized upon; at other times it 

radiate ft 1 thence in different directions, and these 
vd1ations eXI1stll nly at the time of th paroxysms, hardly 
tain ce of intensity as the fixed pain 

pall ( ious, disappear only with sleep It 

S t } eep, but t patient wakes up it re- 

si i ils It is not usually luenced 
by pl ( ed upon the body rface above but it 


ily not felt en the pain produced by faradisation 
The pal iSO } esents pal xysmal crises returnin with 
certaln } { Ity wd without cause, but at tines called 
DY physk | malaise, intercurrent organic disease, or by 


( pond \ with the distribution nerve 
t tha with the outlines « uw roan 
\loreover, objective examination carried out very attentively 


es not reveal anything abnormal. Yet in some cases a 


tain signt iteration in the cutaneous sensation corre- 
} nadine or |i é ctly t tine irea Oo the } ul part 


hypzsthesia, may be observed. Moreover, there exists, 
nd not very } ly, a vasomotor disturbance at the same 


spot consisting In an intense and rapid rubefaction of the 
skin under the influence of slight pressure. 

It seems pi bable that a certain number of morbid con- 
ditions such as the glossodynia described by M. Verneuil, 
several forms of coccydynia, as also certain observations 
analogous to those reported by M. Galippe,’ under the heading 


Galippe. lrchives de Neurologie, 1890. 
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of ‘“‘obsessions dentaires ” may be included in this class, 
and considered as local neurasthenie. We are also ready to 
classify as analogous forms of mono-symptomatic neuras- 
thenia the instances of essential lmpotence, both psychical 
and spinal lately pointed out by us." These local forms like 
their hysterical analogues are generally very obstinate. 

(3) Associations.—Neurasthenia is associated 1n a variety 
of ways with a large number of other neuropathi 
particularly with hysteria, progressivi 
Graves’ disease and general paralysis. 

[It may happen that one or other of th 
develop in an already neurasthenic 
thenia shows itself at the same time as 1 
thalmic goitre, or finally that it appr 
the myel pathy. 

Among its most interesting 
hysteria, especially with hysteria of traumatic origin. 
already stated this question has been very fully elucidated 
the later works of Professor Charcot. He has shown by the 
aid of clinical analysis that the supposed traumatic new 
generally presents a variable mixture of neurastheni 
hysteria, which he has designated under the name 


hystero-neurasthenia. It should be observed that previously) 


to the full development of hystero-n¢ 

premonitory stage, or incubation period 

This is scarcely marked by anything, bu 

thenical symptoms. The hysteria appears 
neurasthenical basis, giving to this malady its well ma) 
characters, but which, in spite of their combination 
nevertheless be referred each to its original neurosis. 

The forms of neurasthenia which are most commonly 
combined with hysteria in these cases are the cerebral and 
spinal varieties—psychical phenomena, mental depression, 
sombre ideas, absence of will-pow ca xcitability, insomnia, 
headache, enteeblement of the sexual functions, seminal 
losses, and the sacral patch. 

When neurasthenia is associated with tabes, it is unusual 
for the neurosis to precede the mye lopathy. Generally 1 


' Bloca. Wercre Meéd 1 29 Oct re, 1890, 
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establishes its« lf when the latter has been developed for 
some time. In these cases it usually acquires the character 
of obstinate tenacity, and shows itself under a cerebral 
form, viz., in melancholic ideas, and hypochondriacal 
thoughts Exophthalmic goitre is also often complicated 
with neurasthenia, but the co-existence of the two neuroses 
offers no noteworthy peculiarity. 
When neurasthenia precedes general paralysis, which is 
ral on irrence, 1t may through its own psychical 
symptoms mask the onset of the meningo-encephalitis, and 
open the way to unfortunate errors in diagnosis. Therefore, 


is important to be forewarned of the possibility of this 








Termination. As re cards the course 
of t disease, an acute form has been described (Bouchut, 
Bouveret), to which indeed M. Huchard believes the phe- 
nomena of * vous fever” properly so-called, should be 
observations alluded to here 





neurasthenia exist, it 1s cer- 














In the very ¢ t majority of cases, neurasthenia, even 
hen following upon accident, commences slowly, and 
follows a continuous course with alternations of periods of 


roravation and amelioration. This latter fact sives to the 
disease a sort of circular course (Deéjerine’). 

All cases are susceptible of improvement ; most are com- 
pletely curable, but others resist. Hereditary and obstinate 
neurasthenia may end in an incurable state of hypochondri- 
isis. Moreover, the general debility of the neurasthenical 
makes them more vulnerable to external circumstances, 
which may prove fatal. [t is necessary to know that 
neurasthenia, though apparently quite cured, may some- 
times remain latent, only impressing its mark on whatever 
affection that may ultimately supervene. 

Prognosis. It will be seen from what has preceded that 
the prognosis as regards life is not serious, and that re- 
covery is most often possible However, neurasthenia 
is obstinate in resisting treatment, and prevents the 


1p 


JERINE. Jiiese d agregat 
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patient from attending to his occupation ; and it may even 
last indefinitely, all of which considerations diminish 
some degree the favourableness of the prognosis. 


From this point of view, neurasthenia may be divided int 


two classes, the primitive and the hereditary. In tl 


of the acquire d neurasthenia, recov ry isthe rule. Inth 


case, where the neurasthenia is hereditary, and on 
almost say allied to insanity, it is the mx 
It should also be borne in mind th: 
lead to morphiomania and suicide, 
a neuropathic taint capable of bringin 
ment of various maladies in the descendants 
Diagnosis. 
all the diseases which 
mistaken for neurasthenia, 
the greater part of both inte 
shall limit ourselves to menti 
which are mo 
the nervous 
tumours of 
dist ases; locomoto1 ataxia 
hysteria and hypochondriasis 
mental dé pression, 
tendencies, may suge 
is, up to a cert un pol 
ot any atl ction of 
tremor; but it is oft 
observation for som« 
of the case to settle the diagn 
Vertigo and headache 
cerebral neoplasm, but the absenc« 
special characters of the headache 
not permit of doubt for any length of time 
thenic patient be also syphilitic, the difficulty of diag 
is greater, although the neurasthenic manifestatio 
cerebral and castro-inte stinal, pe rmit of avoiding error. 


The proposed name of hie urasthe nic ps¢ udo-tabes show 5 


that a certain set of clinical manifestations have sugeg 
the idea of tabes. The pains have not, however, 
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intensity, nor yet the fulguvating character of those met with 

locomotor ataxi The knee jerks are not abolished, nor 
e ocular troubles to be made out, nor do the visceral 
henomena resemble, in any degree, the visceral crises of 
that atlection. 

Hysteria, even when associated with neurasthenia, may 
be distinguished by the convulsive seizures, the presence of 
tiginata, Sensitl\ -sensorial hemianesthesia or segment ul 
anesthesia, hysterogenetic zones, diminution of the field of 
ision, and anvesthesia of the palate. 

The hy) ndriasis of insanity is differentiated by the 
xity and intensity of the morbid ideas and the complete 

bility to displace them by any kind of reasoning. 

M. Hucl l has asked whether neurasthenia should b 


enosed in that form of rheumatism which is known as 


or neurotic rheumatism. ‘The diagnosis, he continue 
( sts com} son, for we are convinced that the 
malad nearly \ s confounded, and tl they 
Ol L t S bid conditio1 he ustri 

5 l l ] l Cause I eu S1S to i 

l l aisease ( tiie tomach iStYitis « 
( | sO 1 h the more to be feared, inas- 
( n ten sl \\ s has been already 
} a ( nut1o ( even absen I tl iStric 


duration of the d ise, upon the fluctuation between 
provement and aggravation, and finally upon the absence 
um landular affection. We shall not return to 
signs which permit of the diagnosis being made between 


angina pectoris and the neurasthenic form of the dis- 


\ lready bi pointed out 
Nature and pathogeny.—Neurasthenia has not in reality 
y pathological anatomy proper to it, for it cannot be 
uited that it depends on any such anatomical substra- 


ta 
] 


tum as the lesion in th digestive tract advocated by M. 
Glenard. These lesions, even supposing them capable of 
producing the symptoms of neurasthenia, a possibility we 


are about to examine, would, at any rate, only act indirectly 
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by changes in the general condition, and consequently in the 
nervous system in particular, brought about by them. 

Thus failing a firm basis of necroscopical proof 
building up a pathogeny, we shall only indicate, and that 
with reserve, the hypothesis justified by the clinical aspects 
of this affection. 

In the first place we think with Professor Chare 


} 
} 


that neurasthenia is a morbid state, the nosographi 
position of which cannot be disputed, since it is seen 
preserve its individuality through the very varying conditi 
under which it arises. It seems to us equally true that 
statement of M. Huchard, that in the majority of ea 
neurasthenia is an arthritic neurosis, cannot be applied 
it. Finally, we believe that in 
appearances (which latter alone | 
the clinical classification proposed 
neurosis essentially localised in the 
is the enfeeblement of energy 
functions. 
The subjects affected with neura 
proof against suggestion, especially it they 
with the hysterical, in whom the aptitude 
one of the fundamental characteristics 
Hysterical patients have a_perversi 
neurasthenical a ‘* catalepsy ” of the 
expression of M. Huchard. Whence thi 
in our opinion, of explaining the psychol 
And this is a matter of capital importan 
the pathoge ny of the disease. 
In the hysterical individual, it is as a 
limitation in the field of consciousness t] 
an intensity which makes it dominant. 


to this concentration of the conscient 


other brain-functions appear to be depressed when the; 


are only inactive. The neurasthenical, on the other hand, 
is unable to generate a strong idea in consequence of th 
real depression of all the parts of his intellect. If he per- 
ceives, and more particularly if he preserves for long, certain 


' Charcot. Policlinique, 1888-1889, 12¢ lecon, p. 260. 





CRITICAL DIGEST. 331 
ensitive images, which are more or less intense and which 
take possession of him, it is the result of the abnormal 
ctivity of ordinarily automatic and silent mechanisms 

iding over the organic functions. 
ifeeblement, localised chiefly in the intellectual 


determines the cerebral form of neurasthenia. 


‘diminution of the regulating power exercised normally 


brain over the other parts of the nervous system, the 
sympathe tic, explains the existence of the 
ithetic form of the disease. The visceral 
lly, usually performed unconsciously, enter 
f the patient’s consciousness, giving rise to 
ibnormal sensations. 
val forms of neurasthenia, and particularly 
hat they represent the clinical manifes- 
tent and fixed sensory image, analogous 
ensation to what the fixed idea is in that 
The mechanism of this manifestation differs 


wuto-suggestions of pain belonging to 


emotional prepossessions of the hypo- 


tionship between this neurosis and 

this mode of looking at the 

xistence of visceral prolapse with 
henomena and the disappearance of the 
enla in consequence of the treatment of 
uppear to be strongly in favour of the 


+ 


the one to the other. Enteroptosis would 


M. Glénard, in bringing about a lessening 


atresia, of the bowel, and in consequence 


y the relations of ent roptosis and neuras- 

seem admissible that the meso-gastric 

ubles should be considered as specific stiological elements 
the neurosis. In the first place it is very frequent to se 
neurasthenic patients in whom there are none of the 
bjective signs of M. Glenard, and in whom even gastric 


symptoms are very little complained of. Moreover, certain 
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forms of neurasthemia are developed more or less rapidly 
as a consequence of mental overstrain, of emotions, 
matism, all of them causes which do not 
mechanical intestinal disorders. Hereditary inf 
is often undoubted from the point of view of path 
moreover, a favourable termination without 
directed to the intestinal tract is not uncomm 

It is rather through the | 
from gastric atony (and which 
sequences of enteroptosis) tl 
etiological role in the production 
reduced thus to that of an exciting 

The neurasthenic state is the fi 
ladder, and ‘‘a soil « minently fay 


of nervous disease in future gene) 


idea, which has been especially d 


afterwards been tak 
Treatment. Be 
suitable to the vai 
to formulate certan 
Not only does 


to medicinal treat 





exhibit idiosyncracies 
peutical agents do not produc 
other cases they bring al 
word, one often has t 
a veritable therapeutic 
which should react, viz., 
react or reacts abnormally t 
stances.” If then it 1s 
the abuse of drugs, it is n 
secure the success of th 
in the patient, and 
authority. 
For this purpose, it is undoubtedly proper t 
how far hypnotism and suggestion are indicated. 


AY 4 
s i . 1 
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tter test example, in our opinion, than 


iow the limits of hypnosis from 
[In fact, would it not appear, 
il and dynamical affection, 


] ») 
hnaers 


In reality there 
Very few neurastheni 
statement ol 


of the neuras- 


d, appeal to 


stated, 


d some ¢ xampl S Ol 


50 p.m 


watel 
ld doucl lIn?g, 


no-symptomatic forms we have used 
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with success, faradisation localised to the seat of the pain- 


ful phenomena by means of the electric brush. 


We may add the exhibition of the fluid extract of kola, 
suggested by M. Huchard, and the employment of static 
electricity, often prescribed by M. Charcot, in order to com- 
plete the list of the therapeutical measures most commonly 
used, either isolated or combined, with benefit to 


patient. 





eviews and Hotices of Books. 


urit 
small 
view) 
fect, but 
» that produced the n 


f causation is illustrated 


es, then in 
. protuse sweat- 


nt walk d 


is of the limbs, especially of the 


ised rapidly, the knee-jerks disappeai 


the onset cedem: I the 
The temperature was throughout 
urse of the disease. Shortly 
d with the faradic current 
‘ado-cont tilty Was diminished, though present ; the 


-twitch was sluggish. 





REVIEWS AND NOTICES 


the right vagus, 


ind to be degen 


hervous 


J | 
Female, aged twenty-one, compositor ; 1c 


’'s previous to admission, the 


ior two ye symptoms bt 


paralysis of left sixth and facial nerves, pallor o 
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vomiting and colic. From these she had recovered: on admission 


August, 1890, the chief symptoms were tremor, motor weak- 

ss, and stupor; subsequently there developed, in September, 
wosis from optic neuritis, recurrence of paralysis in the 

( l 5 Or be r, al \ ol 1p} l ] bs, di | Islons (she 
g d t were cut ol), there was ai kle cl hus 


{3 f +4 liv ; 

1 { | Was g of the bs, | 1} lvsis o 
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but the disease spread from them slightly inwards towards 
grey matter. Still further up (cervical Li 
fairly well limited to 


Below the 
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‘insists, as we think rightly, that 


me ear symptoms Menicre 


patellar tendon reflex, although 
es showed reaction of degenera- 
uritis after acute arsenical pois 
admission. <A tolerable recov 
les were so deeply affected as 
llowing general conclusions on 
tly occurs as a primary affecti: 
the anterior cornual cells of 
le é tis lesions of the ce Ll 
( lary hem« ves 
| l the neuritis. 
] I ( Goll’s co S 
be degenerated ; the deg . 
I S | systematic l als 
] arly th euritis t : 
t tn tl 5 it 
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International Clinics: a quarterly 

Young J. Pentland, Edinbureh 
THE aim of the editors is ‘ t 

) appear quarterly, “‘ a compl 
Ty'l T 


uction,” and the first volume has 
isidered, so far as it 


to 7 ; 
Le POst 


COCs, a 
t1on. It is a collection of r 
rtion of presumably ‘ 
ll-k 1ioOwnh colleges of 
at Britain, and C 
ic section of this pows 
; medical world Cc 
lectures contained in the press 
hardly calculated to secure it « 
it is supposed to appear, that qua 
clad the heart of the publisher. 
The complete series of lec 
mbrace the clinical side of 
{ the healing : 


ever\ 
rt, so that when 


L 
f itself an exl 


1 disease 
The present issue touche 
neurologist, the lecture in 
Prof. James Ross, of Manchester. 
s in every conceivable direction are 
ertain with what 
‘here are also perim 
, which is defici 
sraphs of the pi 
there is persist nee 
state ol 
a possibly en 
1e nearest 
; dema and sporadic cr 
the bones will prove to be 
the ductless glands. 


P f Shaltnek f 
ror, OSHAaAILUCK, OL 


Sé 


convulsions an 
‘alculated to appeal 
Mr. Hulke, of the 


in interesting case of cranial injury 


taint, judicially tracing bacl 
probable traumatic lesions. 





Prof. Parvin, of Jefferson Medical College, in discussing a 
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Ca 
we 











Case of Ovaralgia with Spinal Irritation and Anzmia,’’ devotes 
self mainly to a consideration of the immorality of oéphorec- 
vy.orota pre ol this operatio 1 lin the treat- 

of such cases 
Prof. G , of New York, is represented by a short lecture of 
‘ tary < ract oO Different types of Paralysis in 
(Chiidren ai ntlat o the into two @ oups, cerel al 

l spinal. Myopathies he does not mentio 
S Dy Duckworth contributes an in esting lecture o1 
( t 1 | yur cases. He regards it as a sympt 

s a diseas ipting to prove the thesis that chorea is ; 
fes of t umatic habit or diathesis, which is i 
pl aisease ot tl nervous system, and introducing 
s of a peculiar neurosis—capable of hereditary trans- 
: trans ation in the subjects of which may be set up 
tll neu itic, at another choreic, liestatlons—to eX- 
the y ; of chorea in which no rheumatic history can 
il { ( al is give the pal us controlling the move- 
é l as restoring to the normal the perverted 
t l Ve t 
Pp \\ i, tne [ lverslty oO Pe nsylv Ln1 fives two 
l leet € n 7] unail sore back and l'raumalice hys- 
3] vely, describi in the latter the successful result 
vi l trea t, too he c in some of its details, we ¢ 
l, to be sul l to by patients here. 
Pre > = Nev Y< K, St iS over a lecture 01 Neuras- 
: rated by four cases, interesting in th way, in 
ds the usual routine treatment. 
P Mills, of Philadelphia, contributes a really good lecture 
two very interesting cases ol myotonia (Thomsen’s diseas« ) 
| hetoid spasm spectively. hough in the former the 
l vctlo which Erb considers peculiar to the disease 

S i, yet in other respects the case seems to hay 
typical, and the consideration of it is well worth reading. 

: Vavid ( Ss repres nted by a lecture of the typical 

luate order on ‘* Alcoholic paralysis,”’ in which consider- 
attention is devoted to its pathology. Anutipyrin is recom- 
ded to ve the pains a d pa esthesia 


Weir Mitchell gives ; very usel il and suggestiv lecture 


lreatment of Obstinate Sciatic Pain by Splint Rest and 
method which he claims has succeeded in most obstinate 


sciatic neuritis amenable to no other treatment. 
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Prof. Julian Chisholm, of the University of Maryland, ¢ 


tributes a useful and lucid lecture on ‘ Astigmatism, a very com- 
mon and often unrecognised cause of Headache,’’ and t ly 
his advice to the general practitioner to constantly b in mind 
the 7 n d’étre of his lecture is not uncalled for. 

The cent ral substance of the lectures s ; ‘2 1 to 
render them more fitted for senior students than f ently 
qualified practitioners, and to the former we ca | 
them as embracing many essentials only lightly t 
text-books. 

] \ ~ ‘ 
' 


‘Die Myoclonie.’ By Prof. Dr. H. UNVERRI ,D 


der Medicinischer Klinik zu D 


in full, and tl 


cliscusse d serial 









l , after which the conditi S WIll ( 1b 1S 
most likely to be confounded are mentioned, and the points which 
serve to distinguish them, pointed out. 

We fully concur with the author when, after referring to the 


condition described by Hammond under the term ‘ Convulsive 


Tremor,” he questions the advisability of attempting, as th 
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L’Hystérie Male. Par le Dr. EMILE 
Medicale a la Faculté de Medecin 


[His work does not call for much 


7 1 


i 
does not pretend to aim very high 


to much criticism. 


most we can say 
clearly stated that 


ry and review 


] 
1d, W1th reason, 


the various torms ol 


; ascribed the highe 


brought out, that hysteric 
forty years, and othe 
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s condition tl is what is called ; 
urge of rvous energy, and in view of tl 
S act l t voy ¢ tional and 1 
—_ 1 + seal : +] | ] ‘ 
supp sea to originat In th lghnest 
egarded as closely analogous, differing 
rule determined by a mental state, and i 
otor phenomena; while in flushing, « 





REVIEWS AND NOTICES OF BOOKS. 


he other hand, there 7 


ray be only subjective sensat 
, Without any objective phenomena. 
1 the vaso-motor conditions a 


w necessarily supposes a 
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paresthesixw, affections of sensation, Romber 
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morbid changes in the nerve-r 
] 1 


bly caused by the 


' ; 1 
by Suspension to be 
I 


tion being thus drawn to tl 
following years about twenty cases wel 


of Leépine’s conclusion, and the existen: 


paralysis of cerebral origin appeared to be firmly esta 
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vhen in 1887 Oppenheim and Siemerling (5) expressed the 
opinion that the majority of the cases published under the 
designation of pseudo-bulbar paralysis did not really deserve 


une, but that microscopic examination showed small 


nt f softening in the medulla and protuberance, which 

explianed the symptoms observed during life. These authors 

{ } pul paralysis d to ¢ bral |] on 

| Since t iblhi 1 of Oppenhein und 

S existent | m of the 
sorce uned, t ( bulb Of tl 
\ I hh pu ( ra py Ot ) t) 

\ l } el ( I il f rin 1s 

ll l \\ ( } | b I » CA S 

) 1) ] ] by 


bv ] exan ln ull the 

qu y tl so sym- 

lf howev ( of the hemis] 

\] Noth I } I\ Ross 

1), Drumn 1 (12 To t consid n of these cases 
l ! € on. 

| | l I found in the « l n 1 basal 

( { ibstanc sionally they are 

ltot ibstance of the cortex, or ganglia, but 

com they affect also the neighbouring white 

ibstane [t is rare for the diseased patches to be strictly 

ied to t cortex, but of this class the cases 

led by Magnus (13), Barlow (14) and Rosenthal (15) ar 

nples. Und these circumstances the pseudo-bulbar 


mptoms are not well marked or are incomplete. The 
ise recorded by Barlow is the most remarkable, for in it 
there was present, not only glossoplegia, but also aphasia. 
In each hemisphere there was a patch of softening of the 
lower part of the ascending frontal convolution extending 


VOL. XIV. 23 
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to the posterior parts of the second and third frontal 
convolutions. In three other cases the changes wer 
both superficial and deep Wernick« 16), Feré (17 

Raymond and Artaud (18)'. In Fere’s case there was 







in the right hemisphere a large cortical focus of disea e, 






affecting the inferior half of the ascending parietal convolu- 







tion, the root of the third frontal, the inferior half cf th 







gyrus angularis, and a portion of the first tem) l and 
the insula; the softening also extended to the ext 





seoments of thi 


and Raymond the lesions of th centrum oval we 







predominant. 
The basal ganglia and the sur nding white sul 


] 
I 







are practica ly the common seat of the | 





be extensive and diffuse, occupying simultaneously the ty 







ganglia of the corpus striatum, the optic thalamus and t 
surrounding whit fibres (Ochs (19), yrumn 

Berar r 20), but occasion lly t] | hs Cl 
scribed, and on that account all tl e interesting 






Under such circumstances, the whit ibstance | 
slightly affected, the lesions im 


ganglia, the lenticular nucleus, and espe 








segment (putamen), belng chieny attacKead, to the ¢ 







of the optic thalamus and caudate nucleus 5 








case in the patients of Oulmont, Ross, Fuller, and B 





(21), where the lesions were local n the extra- 






ventricular nucleus of the corpus striatum, Lb 






involved the white substance. In the e corded by 
Auscher hic] lo-bul 










symptoms 






exactly connn | to tne putamen. In e cas 
lesions, though confined to the basal ganglia, affected t 






optic thalamus and caudate nucleus, | Ving inta 
lenticular nucleus, {/Ejisenlohr (23)), but here the glosso- 


labial sympt mms were not Cc ymplete. Tl | 1lOnsS 







as a rule, symmetrical, but this condition is not invariabl 


in Hahn’s case, for instance, there were two foci of soft 









one in the right caudate nucleus, the other in the whit 
lobe of 4 isp] 








substance of the middle 
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cerebrum there have been 
cerebellum (Auscher) or in the 


but in none of the cases 1 rred to 
lesion of the medulla. 
that except in me unusual « 5 1n 
diss V limited to the cort the 
ne confined to the lenticul iclel 
l ment 
common re foci of softe) or of 
! S ra ristics act ) 
ca | t! re wa 1S 
( t hemispheres, wit eral 
} ms of t pedunel 
lull ed by mi pi 
l ! Ol ok n 
rise to the ip of 
-labial paraly In 
tt I al UI 
{ we n t cast 
l L 1 l nd lt id 
} in nas 
) | na l 
[ OSE ¢ nly 
thie a 
i | 
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; ie ‘ tl ? Li 
} f 7 } } 
I ¢ ( } l 
I I] l | l Ii¢ 
} I rve l « he 
lysis ben ile, 
1] lily underst l 
ed lif In fourtes 
| se report d the patient were 
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children, or in middle life, the cerebral 
embolism. This was found in ar 
child of ten, th subj. ct of aortic dis 


embclisms in the two Sylvian fissures, 


facial paralysis, with paraly 


lowing. Waurelx 


{ 
t 


unintelligible. 

come to hin 

embarrassed 

allow thie 

pronounced that one can bu 

there. The patient understands what hé 
aloud without correcting 

stammer. It is seen that 
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mal; it 1s more or less nasal. The linguals and the 
Is ‘“‘o” “‘u” are especially indistinct. Occasionally 


ebled, and there is a certain devree of 


The patient is t aphasic; his remembrance of words 


peaks, reads, writes, without mental effort. 


HI cular difficulty of articulation which has 
desi { under the names dysarthria and anarthria, 
cul ! ly s of the lips, tong ie and 
palati, lj aps of certain muscles of the larynx 
Occasionally the ] lysis of the lips is not very well 
l, and y ve to deal er with a paresis t 1 with 
p] { two sides { face 
l i l l hn tnere 5 a ] less 
pro} ! S try the 1 ith, and on on 
s | laccid nd the 1 -lal rrow 
ma { nh Che VgZzol und 
t t cl th 
( nd produces | lly 
TLLé 

[ the l lw VS ¢ ed, 
( | L | organ move und 
d 1 eadily raised toward oof 

the |] ements ch are 
I ble to m tip 
tol i ! it chee! und, tl till 
he does heht deviat rds 
} | sid dorsum of the to 1 no 
i \ t Iii Ve nha W 1 tine 
ly he lval 1 the tongue hes fl id on 
I} lu } not S 1 ¢ jually pa | d on 
two sides, | presel heht want of symmet one 
the pill lower than t other, or rather the ila is 
tly deviated. When the patient phonates tl pillars 
pp nate ncompletely Sometimes the velum is abso- 


This association of various paralyses causes not only 


lifficulty in articulation, as in Duchenne’s disease, but also 
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gives rise to difficulty in mastication. Deglutition 
considerably embarrassed, solids ing swallowed easi 
than liquids, which are ' 
patient drinks a little at 

his head back as he does 

coughing, which shows that 

reached the larynx. The saliv: 

from one of the angles of th 

patie nt is in the erect position > 

is swall wed with less diffi vulty, 

or inclines his head forward, th 

drop. Mastication is difficult, t] 


ks remaining full of a 


and ( hee 
occasionally from the mouth, 
an advanced stage the sufferer 
the food into the } 
ties attain their maxi 
w become affected. 


rved in severa 


mouth 

hand had to be used to « 
ication W 
le to open Ii 


patients, th 


de pre S 51 
1 


sold 


becom 
progressive bulbar 
mastication does not 
the malady, but when 1 
ment of the illness. 
The last remark may be ap] 
which has been noticed in patients suffering fr 


bulbar paralysis, but there is some doubt a 
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owing to the infrequency of laryngoscopic examination in 
such cases. Oppenheim and Siemerling deny its occurrence. 
In the patient of Fuller and Browning the voice was lost 
and replaced by a sort of guttural sound. In other cases 
the patient can but utter a few feeble inarticulate sounds. 
In one of Professor Charcot’s patients the aphonia was 
almost absolute, and it was only by a violent effort that he 
succeeded in giving utterance to an indescribable grunting 
noise. Auscher’s patient could only speak with stifled 
voice. Unfortunately, laryngoscopic examination has been 
but seldom made in these cases. In two patients, however, 
in whom Professor Charcot had diagnosed pseudo-bulbar 
paralysis of cerebral origin, Cartaz (26) found difficulty in 
the adduction of the v cal cords, due to paresis of the thyro- 
arytenoid, and paralysis of the arytenoid muscles. The 


14 f ‘ } ; ; . ] 
result of the autopsies on these patients 1s unknown to the 





In Munzer’s case the vocal cords did not approxi- 


mate either in phonation or deglutition, and microscopic 
examination after death demonstrated the absence of any 


lesion of the medulla. From the above it would appear 
that in pseudo-bulbar paralysis, we meet with laryngeal 
disorder characterised by paralysis of the muscles of phon- 
ation Hitherto the abductors of the vocal cords have been 
nd intact and respiratory difficulty of laryngeal origin 


has not been bserved, beyond what has been stated in the 


Such is the common distribution of the paralysis in a 


typi ul case of labi -glosso-laryng¢ | dis¢ ase. But in eve ry 


case the syl ipl ms are nol all present ; and, be sides the 
cases where the lips, tongue, velum palati, and muscles of 
phonation are all involved, some are met with where one 
or other of these organs has escaped. Thus in one of Ross’s 


patients the ve lum palati was still moveabl . while move- 
ment of the lips and tongue was no longer possible. It 
even happens occasionally that the paralysis affects but one 
organ; the tongue (Rosenthal), or the lips (Eisenlohr) 
being alone affected. 

One characteristic common to all these forms of paralysis, 


be their distribution what it may, is the absence of atrophy 
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of the affected muscles. The tongue retains its usual volume 
and consistence, and its surface remains smoot] he |] 
also, preserve their normal thickness and ther 
no fibrillar tremor. 
The condition of the reflexes 
pharyngeal reflex is diminished, | 
the velum palati being provoked by stimul 
pharynx; and prolonged stimulation | 
provoke cough and nausea. Sometimes 
swept round the fauces without causing 
on the other hand, there may be an ex 
masseteric reflex, for on abruptly de} 
species of epileptoid tremor is produc 
In opposition to what is seen in ti 
the electric reaction of the paralysed mi 
the re is le ithe r the re action of des heration, nor e\ 


{ 


diminution of excitability to the faradic 


The tactile sensibility of 


lips, tongue 
pharyngeal reflex is slow and even 
continues to feel the slightest toucl 
is as a rule intact, instances of sensi 
been but rarely noticed. 

In addition to these paralyses of the 1 
and neck, paralysis ol | : 


cases. Neverthel 

times with the gait c mmonly seen 1n 
frequently, and that especially when he has 
repeated att icks of paralysis of the two 

the gait assumes the special character to whicl 
drawn attention. This was recently observed 

in a patient of Professor Debove; who whil 
arterio-sclerosis, was seized by acu 

with paresis of the lips and tongue, th 

sis of pseudo-bulbar paralysis being justified 

examination. In each hemisphere ther 

of softening in the external half of the lenticular nucleus, 
and external capsule. In spite of the previous absence of 


} 


paralysis, walking had by slight degrees become difficult: 
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ressed by short steps with his body slightly 


hardly raising his feet from the floor, and 
ground slowly, although his steps were 
Th 


in several of the 


same characters of the 


“When st 


cases. 


nding 


[ re 18 son ng in th patie nt’s carriage suggestive of 
lysis agitans ; he does not hold himself erect, his body 
I ¢ shehtl neclined forward with the thighs and legs 

tly ! W he at Is ¢ n ined in the recumbent 
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its first 


who has not pre 


appearance . 
viously suffered from hemiplegia. In rare 


ments are served, 


pre 
‘uted slowly and with slight limitation 


limbs this diffi- 


t is less marked; it has been noticed, 

sufferers hay certain difficulty in 
themselves 

ibnormalities occasionally observed in 


m+ pseudo-bulbar paralysis present no 


closely resemble those met with 

S ( ry ental slowness, inco- 

1 1 ce itia have been observed 

it ifficient cau frequently he 

ha l re I noe Liternate 

In connect with the bursts 

el has been noticed by several 

le unable to | voluntarily, 
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m | Wee ! voluntary and involuntary 
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I ut Generally the symp- 
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cases it appears without paralysis, or loss of consciousness: 
after an ordinary attack of giddiness the patient is found to 






have paralysis of the lips and tongue (Hahn, Kirchoff, Ross, 










Raymond and Artaud), the symptoms thus initiated, re- 
maining perhaps the only morbid phenome ip to 
death of the patient, unless he eventually ex n¢ 
attack of hemiplegia so common in the hist f t 






cases. 





a time improve, or may increase in severity. This aggrava- 






tion of the symptoms is sometimes spontaneous but 1 





freque nt 


and is then sudden in its onset. Tl 







affection is neither regular nor progress 






and cardiac symptoms, the attacks of dys} and 






which so fr juently terminat Cc 3; Of } Ve it 
paralysi , are not met with In pseudo-bull } 





to be mor Cc rrect, they are quite the exception. Mi 


patient alone among the r 





and respi tory troubl , Which micht have | 






to changes in the nuclei of the pneumo tric nerves, 






not their integrity been demonstrated by 1 
examination. 
The duration of tl lives 







pseudo-bulbal paralysis 1s extremely \ lable, 






these f 









due 
find their w Ly into th respirat y pa res, ha up, 
if not asphyxia, at any rate ; | broncho-} nbate) 

Now and then it is found necessary to feed the pa 


with the stomach-pump and he dies gradually from marasmus 







and cachexia. Occasionally albutainuria, from which t! 











ory, mental weakness 


ttacks, paraly sis of the limbs. 
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Progressive bulbar paralysis. 
obvious cause. The tongue, 
on the muscles of masticati 
byone. Their paralysis 
they are symmetrical 
uvula, or angles of th 
of fibrillar tremors, a 
degree of atrophy. 
present. Th intelligences 
affection; no paralysis of the 
dyspnoea, and 
sressive bulbar paralysis, hav 
value, having been observed 
pseudo-bulbar paralysis. 

Should the symptoms of 
suddenly during 1] 
hypothesis of a | 
There is, in 
capable of 
symptoms ol 
hemorrhag 
cases compression 1) n 

Apoplexy of the medulla, 
onset, is generally accompanied by diftic 
and of deglatition similar to that of } 


the paralysis of the lips, t 


be the only sylmpt ms, 
impossible. But in 
alternate hemiplegia, p 


coming on simultaneou 


vomiting and urmary tro 


the seat of the lesion. 
without loss of consciot1 
mental disturbance. FE 
nuclei causes atrophy of the pai 
The author does not think 
mention acute myelitis of the 
cases have been rec wrded ; 
affection pre sents a clos resemblance 
of the medulla. 
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Tumours, especially aneurisms of the basilar or vertebral 
urteries | syphilitic gummata in the neighbourhood of the 
medulla | nder exceptional circumstances, given rise to 
( s of medullary paralysis, such as difficulty 
ll d t ditheulty in respiration he 
: pt | the simultaneous paralysis 
$3 will | been pointed out above 
( } Ss 
i) I } -bulba } walysis ol 
I l tuil ly 3 18 ily ] ssibli 
l i( L} Sli 1)! | 
‘ ul le rate the preponderant 
] i 
\ Oppenh« md 
e, | l ( lish DD weeh ti pu 
} lt pure cerebro- 
: pable of | maintained. 
i} m | n of the brain, of a group of 
} SOC ted \ I se the medull 
be explained by the d of moden 
\ dj \ It is now known 
e bsolutely autonomous 
es] (il centi In the brain, fi )] 
niti ves its impulsi 
It ny lesions of the centres ol 
' ld cause embarrassment of 
t the medulla, though the 
hed intact The distribution 
t] 1 chara r as to paralyse 
nult lips, t tongu ind the velum palati. 
‘| t] ns uld | paralysed by lesion of the 
nis 1 hyp 3 but is seen daily at the 
I isid 
In ry attack « emiplegia due to lesion of 
t 1] capsul amongst other symptoms, we find 
paraly lower part of the face and of one side of 
the tongu ether with some difficulty in swallowing, 
and deviat of the uvula. That is to say there is in 
common hemiplegia a certain degree of unilateral glosso- 
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labial paralysis. If in such a case an identical lesion of thé 


opposite he mis] here were to be produced, we shi 


f ] { + 


paralysis of the two lower halves of the face, tv 


the tongue, and velum palati, a group of sympt 
i 


to what is seen iralysis. 
Thus it is 
simulate d when 
those in the med 
by symmetrical 
of the distribut! 
to those in th 
being quite unc 
is toa ¢ 
may, how 
The cen 
is situated in 
lution, : 
the centi 
and 
fifth). Ace 
Horsle: 
lower port 
existen¢ 
somewhat 
Semon 
monkeys, 
lower part 
convoluti 
clinical ant 
Thes¢ 
and are 
for the lips 
for th 
bilateral, but it must b 
of severa of them set 
muscles they supply, and, on the other hand, t] 
destruction does not cause paralysis. Thes 
seem to be able mutually to replace each other. 


a bilateral lesion takes place a corresponding pai 
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This theory, though applicable to cortical 
yns, 1s most unfortunately at fault when 
cases in which the changes are limited 


common seat, the lenticular nucleus. 


, 
been put torth to explain the 

lesions of the extra-ventricular nucleus. 
aise ‘ ; -- . ila r 
icleus acts as a special centre 1 lating 

I 
{ X¢ 
’ } ; 

] 3; ODS ved al aque to tne ruc- 
Ich from cortical « tres, 
lar nucleus in order to ch the 

, 1 } 
ysiol f t intra-cerebral glia 
T T ] ; } } ) 
l 1] { V] esis ¢ S 1} l a 
I I I tol 1d the 
4 } 
y Sul ( l ( nd 
eS ( ? te | na NI v) rs). 
pu ] l pass t tl | I icle, 
i] » tl ill 
4 f 
! 1 OTe Lé } Ol 
al 
[ \ { ] 1do-vDul } aue 
| 
} 
ula nuci tl ] tion 
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( l LbD- ( il. | ] ] Wil 
I cort ao 1 ll « erg 
( } ile | Lb tT ul ( i1) T n 
l na ¢ I ul ( tne 
, 
] t l ( 1 incies 
lif nen ( cula 
+ ‘ ] ] 
i LO Vl tl i( l IS 


+ . ; 1] ] > 
ip of yinptoms called glosso-labial 
a truction of these fibres, will n the 


n, explain thi symptoms seen to follow 
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Kirchoff, be granted, the same explanati: n may be given 


of the five Or six cases in which the lesions were unilateral 


On this supposition the symmetrical muscles, which, as 


rule, act simultaneously, (tongue, larynx, &c.) will be re- 
presented by centres in each of the two he mispheres, but 
normally only the crossed fibres will be in use. When on 
of the hemispheres is injured, the other may supply 
place, and complete conduction takes place. But if 
the he misphe res, by some an maly ol 

an acquired habit (as takes place with la 

able to act, then its lesion will, 


loss of function. 


' Paréso-analgésie of French 
to alter the form of the word in 
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S 9 . «a st it m those that conformed 10ST 
| . ; 
closelv t typ \Lor s disease, bore a strong resemb! 
\ ltv originating in this source was 
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the grounds of 
in fact, there 


lequ s to postulate the identity of the 
; L tl event may prove that Mi 
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; been i t] * quarter a determined effort to reopen the 
$ i l a | recognised that certain form 


d when Professor Charcot 


ntial diagnosis. 


controversy, in which 


f the two di 
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under- 
"y 
A 
S 
S n 
seases 














ns ) 






1al deseription < 


se. | 1883 Dr. Morvan, of Lannilis, published in 
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extremities, associated with whitlow,”’ 


gesia of the upper extremities. Chese 


ol accuri in acumen. [It is but 
the volumi 
appe: 


ment 


made th 
period of 


the afi 





ng lesions 


uny years, while the patient is in 


nstant apprehension of renewed attack 
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Such is a broad outline of 





sense marks the climax in the history of 



































which have been elicited by subsequent 
these are sensory derangements, such as 


hearing, loss of taste and smell, 


nvolving the head and face. A 

( a dry arthritis may take place. l 

Prouff, and afterwards confirmed in his 
tter has also observed a doubl 

the fore-arm, caused by moderate exert 

Finally, Auguste Broca and Morva 

to the frequent occurrence of scoliosis i 

algesia. Of twelve patients six fm 
ity. Its significance has been muc!l 

question is as to whether scoliosis 


cause or as the consequence of t 


graphs of Morvan, Prouff, Broca, and 
work are devoted to the controversy. 
Spéville, maintains (1) that Broeca and 


that curvature of the sp 


algesia ; (2) other affections of the ec 
acct mpanie by SCOLIOSIS, al this 1s 
siderable weight. ‘‘ As to the first « 
Ogier de Spéville, ‘‘ the matte in dis} 
and we have no hesitation in hazard 
ym which Morvan, on the one | 


her, draw their conclusions, w 


+ ] ++ - aol . ] , s x 
he latter, where the subjects were y< 
. ] l 
teen years and where the cu 


that syringo-myelia could have precede 
other hand the order favoured by Me 


probable, in view of the facts reported 1 


With reference to the second of Mi 







existence as a result of locomotor at: 





met with remarkable instances in the 





given the name of acromegaly. 








[It is necessary, however, to bestow s 


right in the upper part ol the dorsal reg 


ot the usual adolescent character. He 


which he attributes a secondary spinal Cc 
- ; . ; 

sesia alone of nervous disorders, it is 

Tacts Pitres (of Bordeaux) and Ka 


the charac 


part from an excellent work by M. Ogier di 


Morvan’s disease. This description has bes 
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have dwelt at some length upon this point because the 
spinal deformity has played a conspicuous part in the history of 
Morvan’s disease. To complete the tale of symptoms lt remains 
to mention that besides the chaps and fissures of the skin cover- 
the extremities there is a liability to deep ulceration, which 
ve rise to abscess in the sheaths of the tendons, and 
which has bi sompared to perforating ulcer of the palm. The 

ls may be the seat of a pustular eruption, their temperature 


is often considerably lowered ; they assume a livid purple colour, 


l with 1 gers deprived of their nails, mutilated and de- 
d, t vhole member presents a grotesque and pitiabl 

he disease runs a long and irregular course, and 

i In |] ss for ten, fifteen, or twe nty years. In Prouff’s 


cas t] t vas aul interval of twenty years between two 


;' 
4 y i » 

4 : 4 ; ] ] _— 
4 Ss pel it the pathology oi the disease was a source 
i + + + } + : + . + 
of perplexit rhere was little to be learnt from its apparent 
( I eh it occurred most frequently after forty, 
‘ t y age from twelve to sixty. Males were 
] { +] +) f 1 M | ; f 
| att red ilrequentiy than temaies in the proportion oi 
thirty to twenty (Ogier de Spéville). This may be accounted for 
by t fact that the starting point of the original lesions were 


uuitable to external causes, injury or frost-bite (Morvan, 
Czerny) tl hit was also traceable to a previous illness, such as 


ox, measles, malarial and typhoid fevers. Finally, in the 


] } ] ] +, lx } ] " . +2 a 
cas raday whose hands were habitually immersed in irritating 
} } ] P : ws ee ] 
5, 10 ised tOxX1ic symptoms were ovpserved. 
\ - 2 er ; . H slat ] throar 
\ K Vi O ol these circumstances was caicuiated to throw 


matter. In addition there was the result of a 


Sing AULODSY ¢ lucted by Gombault a id Reboul on the subject 
Proutts case. hese observe rs I und extensive changes in 

the peripheral nerves. The fibres were destitute of myelin, and 

they furt] ’ ibited a considerable thickening of the areolar 

i 3 l endoneuriw in short, all the evidence of 

} ‘ed tis affecting both the nerve structure proper and 

ts lnt Stit ( ents. They theref ve determined in favour ol 

| } c nd came to the conclusion that the essence 
or the dlseas $3 a tl phic disturbance associated with neuritis. 


A theory 
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affection,’’ they said, ‘‘is undoubtedly local in its incidence, 
the proof is that M. Morvan has encountered twenty cases v 
the two cantons where he practises. Pending more certa 
information the analgesic whitlow must be regarded as 
pheral neuritis of a toxic or infectious char: ld 

upon a cause as yet undiscovered.”” Gombault and Rel 


previously entertained the notion that the neuritis n 


cause in a specific contagion derived from fish. In this way t 
ground was prepared for an association of Morvan’s dis 
leprosy. 

Chis hypothesis of a peripheral neuritis, however, having 
the field for a brief space was destined to be ag d sed 
Thibierge, in his remarkable work on disorders of t sk 
syringomyelia, observes that the imp perip! 
changes needs to be discounted. Che 
and such different connections that th pat] f 

é 
open to ques Ga l uts < Oo! l > 


pendi oO and i LSS7 5 ( plished ] 
the second ¢ pocl I hist y ol p Ss 

See / } 

\ 
r (1 ] ), 1588-1891 

The firs ittacks up tl individua M 3 
were the result of pathological investigat R 
been made to the obs« rvath Ss Oo! Mi l R 7 l 
consequent attempts to account I n ] ! o 
the peripheral nerves, such as were to | : 
branches of the amputated fingers. Soo S sions 
were observed by Gombault and Reboul t 
they performed on Prouff’s case, with the addit : vever, ¢ 
other changes in the spinal cord. Unfortunat exist 
of extreme spinal curvature had interfered with the s ss of 
the examination by rend ring the extractio of the « d ve l'y 


difficult. The changes which it exhibited were confined almost 
entirely to the cervical enlargement. They consisted of a 


l 
increase in the connective tissue of the poste rior columns and 
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grey matter, with thickening of th 
nees were to be dete 
1 lesions were, on the 
vse of the peripheral n¢ 
upper extremities Go 
ly that the loss of subs this case 
vities of syringomyelia, bu can be 
{ D ul Ll kabl LCs t to sc 
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lial d Thus S 
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\ se to ( } 5 
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a that Jof vy has 
d proved no less cl 
cal maniiestation < Ss 
cal aspect ol the matt 
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This, the latest, and a very recent (June 27th, 1891) } 


makes it evident that the matter is not finally sei 
Morvan’s satisfaction. i 
make is that ‘‘ Morvan 


1 
An th: ’ 
lesions than one. 


sSVinptoms correspond with 


still firmly believe, there 


De 
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| 
howey 
les, and by commo l 


- and 
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tic leprosy. ‘In both alike are seen vasomotor dis- 


turbances, multiple whitlows leading to progressive mutilati 


the fin . westhesia, and various trophic 
correspondence Is ¢ lute in all particu 


tween the 


them 
been th 


stamps the features with an unmi 
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never seen in syringomyelia. Finally, anatomical investigation, 





1 
; f 


which has exposed the presence of peripheral neuritis in syringo- 






7 ] 74 4 1 7 1: . 
mvyella, has ney detected in 16 the modes Which are so promi- 





nent a formation in leprous neuritis. In this position the matter 








sts at present. We refrain from expressing an opinion of ow 


own, but lik D > [’ umon, who lately publis 1ed In the FB) 


7 ( 1 t critique on th SUD] e¢ we would say 
7 ] ] ? 

«Pat Y yny and bacteriology hay t yet spoke 

t ] ] | 

\ t t till IS given 1t 1s useless to specu 








Ange has { " ( S\ ) has Db " cog- 
; 
( I | years | plac WW 11t occu- 
pies vous cdiseas s to yw daily witli 
progres ledge conc $ various manifesta 
T } + 

t S I sort t o I ( » progressly 

mus ( t] Duche -Aran ty} nd with 
I ) l ( Ses ( | 2) cy S 
\ e is dispos to l ithin its 
oF ( my S therto grouped as a separat 

. 4 4 } 
a $ s hn was first investigated by a1 st distin- 
T 7 

shed [. Morvai . nd wi + 

| } lor 31a sso ) i wit wh ws [he 

; ; 

i M van s aiseas a s Ine yel 
| hav sal noti The latt s extremely variable 
ts ~ It is generally « terised by a muscula 
\ o ( 1 in the hands, but it is chiefly distinguished 
by sion of sensation, such tl t] percep- 
ti gs itu e lost, Vv the sense of toucl 
S l Morvan’s diseas uld appea t firs 

ght su distinetive Its special feature is the formatio 
of multi; ing whitlows, asso ly paresis, mus 
} a ‘ } } : 11 ] M . > _ ] r 
cul wasting, and, above all, analgesia. Moreover, according t 





sympt ms 1 both have the same localisation, name ly, the upp¢ 






imbs ; spinal curvature is equally common in the two, and the 
] 


l 
lesions in either have the same gradual evolution. A critical 





examination of the supposed distinctive features will show that 





the trophic disturbances, and notably the whitlows, are not 
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Lat 


it is fe led s yet t 
clinical deductions. \ y 
to cases in which ec 

cially dissociated anest] 


special teature ol 


Marwedel 


not only is it 
‘, 


BRITISH 


Uy 
compression Ol 
I 


(C 











AND FOREIGN 





lia. 
igain, the condition is not 
found in diseases of a totally 
Raymond), traumatic 

the spinal cord and 
), locomotor ataxy and 


ts ¢ S 
earliest 
s1a S ( 
1 | 
S19 tnd ns LLIB ) 
4» & A A uy v 


JOURNALS. 


i 


doub cal Ve y da Lo 
ns alluded to are of a pathos 
Sis 1 ST b I used l} 
1C 1 10d O CO Ve 
st t dualist yp 
( dentity, advo d | 
arg ts. M. Joft 
ad ological evicde 
sented the typical s 
d the lesions o ; 
i ted the irs 
\ ( ULit 
( l Ol Val 5 
to W t! neg 
( ( this { 
t S ( r 













peculiar to the variety described by M. Morvan, but that they 





Turni r 



















estricted 
aii 
{ )- 
7 
ic} 5 j 





BRITISH AND FOREIGN JOURNALS. 


rs determine in favour of the identity of 
syringomyelia. Quite recently M. Charcot 


a patient in whom the two symptoms, 


unalge Sic whitlow, were Cc ymmbined, 


nder the care of M. 
nan, torty-nine 
al history is ver 
rs he had typhus, then : 
in Mexico. He came 
congestion of a 


Sstatemen 
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Shows th t the 


A careful investigation of the feeling pow 
dissociation of syringomyelia is clearly marke 








. 
l 





touch is everywhere retained, while analgesia and the 





anesthesia are present. In the right hand, and especially in th 






forearm, as high as the elbow the ‘prick of a pin is felt only as 






contact. The patient is insensible of the cold of ice and of 





heat of water at 70°, The same phenomena are observed 





















left side, but they are limited to the palm and to the ring 
little fingers, All the characters of syringomyelitic ana 
are present, including its segmentary localisation, with 
ence to nerve distribution, 
It follows that the diagnosis should be at « syring 


and Morvan’s disease. Che dise se is a combination 


clinical types, or, to be more accurate 1b 1s ¢ ol 
forms ol! S\ ringomyelia, that which in , t pap p 
to call th type ass ciated with Morvan’s whitl 

In conclusion we would refer to « » 
in the case which has just b described. It is thy 
integrity of the field of vision. Now MM. D l 


have regarded diminution of the field of vision as 

mark of syringomyelia, and they have produced sey c 

point. In Bernhardt’s case t r upp l to b Ss ta- 
tion of the field, at least for colours. On t 

M. Charcot has established the abs -e OF this 1 id 


eases, li imely, in six of his own p tients, 1n oO yhnos ( 
published by MM. Charcot and Brissaud, in six of Roth’s and t 
of Hotftman’s. To these wi might add not only tl ( > W 


has been recounted here, but also another which wi 
recorded in ce ynju iction with M. Joffi Vv, including soi ot S 


noticed by M. Brianceau.2 The negative instances r li 
amount altogethe r to twenty-one. ) t ( } | t 
cases (Op In whi St of t l 


the discus 









co-eXI1sStlh sury ( i t S 
that the incident in question is not OF frequent occul 
syringomyelia, and that its co with the spinal d se is 





by DO Means yroved, 
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Recent Papers on Peripheral Neuritis. 
lorbid A . I.—Gombault has examined the nerves of 
ged subjects who had died without any symptoms pointing to 


derangement of the lervous system. He made in all twenty- 


seveh autopsles | 1 each he eXclse d the external division ol 
dorsal digital branch to the great toe, the trunk of the 

j ‘ ’ aa 
rior tibial, portions of the calf muscles, &c. The appearances 





Ul I subjects ¢ umined had in ll cases 
L fro ( disease, involving a protracted malnutri- 

the tissu lit may therefore be that the 
unces bel l rather to a simple nutritive disturb of 
t ves nie) to tl sting atrophy already described 
by Gombau be possible to account for t persis 
sensation assuming that the nervous lesion was less 
plete than it appeared to be. The hypothesis that the function 
liseased fibres may be supplied by others remaining healthy is 
dly applicable to the case where the loss of myelin is, so to 
: bsolut | , the nerve fibres are denuded of their 
1 at a point more distant from their termination 
t While they retain their functional element, the 

paired.” 

id Vai l have procured evidence of 
ivitis in p 5 died a violent death, and who during life 
had show » symptoms of that condition. These observers 
ve adopted the name of tent neuritis, already applied to 
ich cases by G bault. Brissaud has established the existence 
latent neuritis in persons exhibiting the tubercular or can- 
Is cachexla Who iffered from declared neuritis, the m rbid 
change affect nerves other than those which afforded symp- 
toms during life. Moreover, the appearance in the two sets of 





rves the tunction lly healthy and the diseased—wert iden 
or very similar in each case. Thus, for instance, in a tubercular 
patient, who had for the last two months of his life suffered from 


sciatica, Brissaud found very pronounced changes in the peri 
pheral branches, both muscular and cutaneous, and in the trunk 
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even more marked in the branches of 
a nerve which 
during life had shown no symptoms what 
that there is no constant relation bet 
are attributed to neuritis and the mo 
fied with it, 


+ 


present or 


most obvious 


ABSTRACTS 


kind. 
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itself of the sciatic nerve; but he also found the 


has no connection 


since the latter 
The lesions in 
They presented 
to distingui 


] 


breaking up of the myelin 


numerical preponderance of the smaller 


the larger tubules, with a ce 


emptying of 
intact, and consequently the lesion resembled tl] 
bault has described as “‘ segment 
cording to Brissaud there is but one form of neurit 
that is the Walleria 





capab 


the sheaths. 


le of causing lasting damage ; 


—a neuritis involving the 


including both 
Letulles’ mercurial neuritis, being 


Gombault’s 


On this subject M. Di jerine 


lesions resemblin 


those or 


(toxic or infectious neuritis). 


trouble is of slow development there 
the morbid appearances will be the same as those 
experimentally produced. 
Déjerine expressed the opinion that w 


described had failed to give 


because they were too limited in ext 
where they were sufficiently developed the’ 

Ill.—Prof. Déjerine has published a ca 
had been affected ; 
paralysis and atrophy of his right upp 
sis came on suddenly, as he took a pen in 


The patient 


write, and 


Sensation of every kind was absolutely suspended. 
cles wasted rapidly, and the atrophy was ext 
case came under M. Déjerine’s care. 
normal. The 


had become 


eight months after his admission to hospital, 4 
failed to disclose any lesion of the brain or spinal cord. 


] 


continued to 
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Wallerian 
fonnd only in er: , f writ vith « nore - less rapid cou 
round only 1n Cases Of neuritis with a more Ol ess rapid coul 


In othe r cases wh 


Criticising 
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cellular tissue in the axilla was thickened and stained a 


deep brown colour. Beneath it was a mass of true bone grooved 


passage of the vessels and nerves. The cellular tissue 
-ontained a considerable quantity of hematoidin granules, 
one place there was a cyst of the size of a hazel nut 


vith hamatoidin. The peripheral nerves of the part 


1bited certaln changes, and the cutaneous branches Ss! owed 
process < repall 
uritis in this case was due to the pressure of a hwemor- 


the brachial plexus. Dubois (of Berne) was the first 


b n apoplectic neuritis of the brachial plexus. In 
the diagnosis, Déjerine points out that the affection 
mistaken for an acute spinal paralysis of adults. In 
case the sory troubles had entirely disappeared after 
( months. He further believes that the symp- 
spinal paralysis of adults, as described by 


depend upon structural changes in the peripheral 
d not in the spinal cord. 
Sympt . IV.—O,; Jee has lately published 


f observations of a very interesting kind bearing on the 
f multiple neuritis. One case was that of an alcoholic 


» was affected within a short period with paralysis of 
extremities, pain on pressure of the nerve trunks and 
and considerable cedema, especially in the situation of 

rs and in the back. In the lower limbs the paralysis 
t marked in the muscles supplied by the external popli- 
the upper extremity it was at first equally 
ad throughout, and later confined to the region of the 
spiral—the supinator longus, as in cases of lead palsy, 
mpt. The most remarkable feature in the case was a 
f both phrenic nerves. These were sensitive to pres- 
l did not respond to either the galvanic or the faradaic 
There was dyspnoea, and the pulse rate exceeded 120. 
ult of electrical treatment these latter symptoms, dys- 
nd tachycardia, disappeared, and there remained muscular 


the more pronounced from subsidence of the cedema, 


I 
generation in the peronei and an inability 
ie foot and extend the toes. The knee jerks were 


id the sole of the right foot was hyperwsthetic to a 


» which made walking impossible. 


other patient, who was also alcoholic, psychical symp- 


phal’s sign seemed to point to general paralysis 
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or tabes. 
is apt to be accompanied by cerebral disorder. The 
the lower limbs was finally recovered from. 

The third case 
syphilis twenty years before. His upper limbs were 


his lower ones nearly so. There 


paralysed and 
zesthesia of the hands and feet, the 


former were at 


fixed en qi Mik . there 


is that of a man, aged forty, who 
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It is, however, a recognised fact that toxic neuritis 


r p! l a and 


was partial reaction of degen¢ 


continence of urine, &c., and the knee-jerk was « te 
Oppenheim held that these symptoms could not be ascribed to 
the former attack of syphilis, and he referred then » the mer- 
curial poisoning as a consequence of a long cours me 
The motor troubles began at once to improve under tl tluenc 
of warm baths and massage. 

A man who was tubercular and alcoholic, was suddenly para- 
lysed in all his limbs, the onset being attended with ch fever 


and delirium. In the upper limbs the distributii t 
paralysis conformed accurately to the type of lead palsy; con- 
fined at first to the extensors of the middle and ring f 5 
subsequently involved the other extensors, while the su 


and the extensor ossis metacarpi pollicis were unaffected 


1 7 
} 


neuritis was also present. Death was due to } 
diaphragm. The post morte 


m disclosed miliary tub 
extensive parenchymatous neuritis. Oppenheim oft 


tion as to the origin of the latter. 

In a woman (alcoholic), aged thirty, multiple ni ff ng 
all four limbs was ushered in by impairment of lhe 
autopsy showed neuritis affecting especially the m ves, and 


The latt 
terised especially by the fewness and small size of th 
It should be observed that in the 


The lesion 


in addition some anterior poliomyelitis. 
cells. preceding ( 
spinal cord was implicated. 


cervical enlargement, and consisted of a small patel 


fines of the posterior and anterior horns, in which thi 


tissue was replaced by a homogeneous hyaline sul 


this connection Oppenheim observes that it does} 
the existence of multiple neuritis that the central 
are intact. 
the toxic agent 
causes multiple neuritis, may affect at once the periph 


and the cerebro-spinal axis. The psychical disturbar 


so often accompany alcoholic paralysis, enforce the vie 


om 


entire nervous system is simultaneously affectec 





Was situat 


or its product formed within the system, 


+. M Ie 
] 4] 

iso the 

cl LHe 

( - 

rvous 

| rw Irom 

Ss organs 


Leyden, Minkowski and Thomson have shown that 


eral nerves 
1ces which 
that the 


he central 
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lesions will differ according as it is their cellular or interstitial 


lar ’ ) nttery 
elements which sulier. 


Bernhardt shares the opinion of Oppenheim as to the partici- 
ation OL the nervous system generally in the effects of toxic 
esions, and he believes that this manifestation will differ both 


with the individual case and with the nature of the toxic agent. 
He rejects t possibility that a poison which is distributed 


throughout the system will confine itself in its action to one part 





lescribed an ; which involves the nerves of the uppe 
ext it sually the termina! branches of the median or the 

‘ f b ves together, and which has the ordinary 
characters OI a lrltls. After a variable period recovery takes 


place. Mdédbius s recorded seven cases of this description. In 


was a ) t by ears OL ag Within a th alter 
l \ \- t Dd if rel uneventiul— sh began to <¢ l- 
of } d, and t flexor tendons of th« iddl 

g ( 5 l ] a cord across the palm and very 





pati t could » longer use them. A fortnight late she had 
] ri ] ] 
¢ and ¢ sensations in the th cks, and 
beg y g ( er legs Che ha only part 
; . 
\ ( 1} trophied, and this the hirst 
j SS ss Chere was no anes he tendon 
] ( 10nS ( ible [ r upp ey l¢ pat en 
7 + 1 lx 
\ S abl to @ , DUL Was 1 Lay L e V Ss ilso 
} 
, 7 ~ nds lf Som« overy 
} ] ; r ; #31] . ry. 
ul Sb } DUC Pat U Slit ¢ Cinating 
t +} + ] 
5 l i at ] ( the inte SS col ple ly 
is ppe t 
> 4 +B , 
VI.—Gi l Pa tier adduce a s¢ s of eleve yb- 
° 7 ) 4 f 
tions L w1sea eurltls ¢ [ ext p pl ul 
ve was l il OC In t ( ifse Of SCli Ca i Dé Lt 10n 
* L i t S sory and moto derangements which 
] —?" ool ] 
wunarl ( S neuritis Diss use, SllmMuariy dis put d 
] ] hae f +] r : | | 
Ss Deel r ) 1] IW ll ury < Lilt ot LUI¢ neé V¢ W1tnl the 
J 


1 4 . + +, xxrhirl t h ’ ] ‘ 
elvis, but this is the first time in which it has been described as 





prognosis in such a case is grave 


view of the consequent atrophy and degeneration of the 


nusel S SLp] li d by the pe roneal ne rve. 
I d 


VII.—The researches of Oppenheim, Siemerling, Klippel, and 
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others have shown that peripheral neuritis is sometimes asso- 
ciated with cancer. Faqllowing up the investigations of these 
observers, MW. Auché of Bordeaux has examined the nerve fibres 
of ten cancerous subjects. In every instance, except one, ly 


discovered idoubted signs of parenchymatous neuritis. Thi 





nerve-roots and the large trunks were normal in appearan 
while the terminal branches exhibited definite changes, t 
being most marked at the distal extremities. The changes 
question affected the various nerves without special localisation 
The symptoms, when such were observed during life, we 
subjective sensations of cold in the lower limbs, constri 
pains in the ankle and knee, and tingling and formication in tl 
extremities ; 1n some cases, howeve e.. there were no SvVinptoms to 
be made out. A neuritis of this kind has been observed in patients 
of every age, and without reference to 
any implication of the meninges or spinal cord. Moreov 
has not been possible to refer the condition to pressure by 
tumour, since nerves of the upper limb have been found to } 
damaged in cases where the cancer was situated in the stomach 


or uterus. 


As to the causation of neuritis in connect with cancer, the 
- lL] ] . ; . + + ‘ + + . 
only tenable hypothesis would seem to be that of auto-intoxi- 


cation. 
VIII.—Sherwood has published the cases of two patients who 
were treated for multiple neuritis in Eichhorst’s clinie at Zurich. 
Both had been attacked some years previously with the sympto1 
of multiple neuritis, the right arn 


case, and both legs in the other. The first attack was followed 


1 
by recovery in both cases, but relapses subsequently took place 
once in the first patient, twice in the other—the localisation of 
the lesion being the same in successive attacks. Sherwood 
discusses the question as to whether the lesions were acute 


anterior poliomyelitis or multiple neuritis, and he concludes 
favour of the latter on the ground that the patients were of 
mature age, and that the symptoms included pain with sensory 
derangements, Xe. 

These cases cannot be placed in the same category with 
recurrent attacks of toxic neuritis, where the patients are sub- 
jected a second time to the toxic influence (lead, alcohol 
The cause of the neuritis in Sherwood’s cases is obscure. He 
himself takes the view that the invariable localisation of the 
disease might be due to the fact that the implicate d nerves were, 
for some inherent cause, least capable of resistance to the morbid 


influence. 
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[X.—Havage reports the case of a man, aged forty, whose 
gan with fever and diffused lumbago. Three days later 
he complained of numbness and tingling of the extremities and 


illness b 


weakness of the legs. As the symptoms progressed the muscular 
ikness was almost complete ; there was anxsthesia of the feet, 
about the great toe, and in the same part tingling 
id numbness were accompanied by a scalding sensation, which 


the patient compared to that produced by extreme cold. There was 


yw sensitiveness to pressure. The perception of touch and 
pain was greatly diminished in the lower extremities, while that 
temperat was but little affected. The knee-jerk was de- 
fective on the left side and completely absent from the right. 
In the upper limbs there was sensory derangement of the 
same cl] ter and distribution as in the lower, but no anws- 


thesla. ralvysis affected the extensors principally. The pe lvie 
nd sae \ tebral muscles were enfeebled. From the outset 
there w ral wasting, but no true muscular atrophy. 
Finally tl ine held a large quantity of albumen. 
The peripheral character of the affection is evident, but its 
cause is doubtful. Although the patient was an inn-keeper, 
tnel was ) lication of alcoholic poisoning. On the other 


und the fever, albuminuria and other symptoms, would seem to 


point to an infectious origin. Possibly it was a case of influenza, 
rv although evidence was wanting to show that the patient had 
been ¢ mg its victims, the epidemic was still abroad. 


On the Influence of the Spinal Trophic Centres in the 
distribution of some forms of Toxic Neuritis. 

The 4 es de Neurologie for March contains an instructive 
lecture delivered by M. Brissaud in his clinic at the Hopital 
Saint-Antoine. The subject was afforded by a patient who had 
been f time under M. Brissaud’s care, suffering from 


ps¢ ido-t bet aleoh lie pat lysis. Th s disease has been recently 
investigated by ( rcot, and it is mainly owing to his researches 


that we a able to assign to it its distinctive and characteristic 
features. Briefly stated the symptoms are paralysis affecting 
both lower limbs in almost equal degree, and accompanied or 
preceded by pain. The pain is apt to be of lightning-like 
character, and spontaneous, and it is nearly always confined to 
the muscular parts, particularly of the calf. Paralysis involves 
especially the extensors of the leg, the dorsal flexors of the foot 
and the extensors of the toes, and it is rarely complete. In 


addition there are vaso-motor changes and disorders of secretion, 































































with various trophic disturbances of the ski 
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is furnished by a form of inco-ordin: 


which is usually of that kind to which Chare 


name ol ‘ 


history constitute the ordinary type of 
But as might be expected from what is 


steppage. 


Thus paraplegia, pain and inco-ordinat 


cases occur which exhibit considerable 


and these 
difficulty w 


impose of 


ire apt 


1 


searching out and carefully wei 


‘ the most 
hich attends their diagnosis a 


each symptom and of each significant 


The pe tient in M. Brissaud’s case wa 
He had hi 


undergone a sti 


of a robust appearance. 
and had 


previously, 
stc ypped h 


the 
His conditi 


» course of 


on dated 


L887, and 


One night he was waked by an ag 


to a definite spot on 


was of a ne 


uralgie char: 


seemed to have its 


parts. 
it. It was 
apparently 
trouble exc 
walk. A fe 
] calised, W 


Since that date 


most severe { 


} 
reile ved 
ept whe 
IW days : 


as exper 


Ids LITSt 


ed in three 


inner side 


firpot ot+ 


The new pain was less severe, but mor 


The position of the painful areas was 


ginous patches. 


occupied th 


process Ot | 


the seat of ecchymosis, 


l, and the 


disappeare 
+] 


irom the sl 


this point 3 


to that which ordinarily takes place—the eff 
increased pigmentation. 
depigmentation. 
it is evidence of trophic nervous disorder. 


sequence ( 


ese s 


iealing, and 


lrrounding 


I. Brissa 


i severe 


nrfareesa 
LLicdUK 


[t appears that thr 
Vesication 


he spots in questlo 


the course 
+] 1,1 + 
I the bliste 


, ’ 
by the abse 


ud observes that the 


‘* Leucoderma 
In the great majority of cases, if 


neuralgia, and 
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id syphi 
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the other, and all situated in a line over 
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vhere antecedent pain was most intense, 
to notice, however, is that the leuco- 
+t shape and dimensions of the blisters 


and that it was represented formerly by 


ysis.”” At the time of which we write 


OF the seat ol pain, they were l1nsensl- 
| und temperature 
] 
bega ubout the same time as the pains 
development, commencing with mere 
[he condition progressed in the left 
t \ year after the onset of 


y left leg as if I we walking over eggs 
others | | to drag it after 1 s if 





c p cularly as to the distinctio1 
ntains that it depends only on t 
\ustion of the quadriceps extensor, b 
] 


s int spect, as in that of pai 
| 
l was t usual a mpaniment of 
1 1 
I D1llty to step varied aiso trom 
possibility of a varying influ depend- 
iantity of drink tak« The symptoms 


to occasional amendment and exacer- 
hole from bad to worse during a pe riod 


l of that time the left leg was diminished 

1uscles were more atrophied than others. 

t vdductors, both vasti, the rectus 
¢, andthe gastrocnemius. The lef 


t left patella was on a lower plat 
ting tl weakness of the quadriceps 
l l to a fact, which, though it 
the point of view ol diagnosis is 


st. You may observe, just above the 


J 
fold directed obliquely from above 


. 1 

and causing a prominence on the inner 

is a normal appearance ? For it does not 
P} 


ve here an occasion tor relerence 
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to your anatomical knowledge—not to the knowledge which you 


; 


acquired as students—for the present purpose it is already obsolete— 






but to impressions of more recent date. We have to do here 





} 


with surface anatomy, the science which deals with the living body, 







not the cadaver—with what may be seen or made out through tl 







skin when the muscles contract, not with the relations of lifeless 


parts as they are taught by dissection. This depart t of 





anatomy was not created for artists; of that you have a 













before your eyes, since we are now conc rned to enquire W 
is the meaning of the muscular prominence justa 
M. Richer, who has lately devoted an admirable work to 1 sub- 
ject of surface anatomy will provide an answer to t 


The prominence alluded to is called the supra-patella ld 


Gerdy. It is the lowest fleshy portion of the vastus int 1S, 
which ‘ forms a prominence distinct from the rest of t isc] 
in certain states, and in given anatomical postures.” (R 


It oceurs during muscular relaxation, and it is 1 vid 
the latter is more pronounced. When the muscl 

fold diminishes, and in some persons disapp¢ alt t l 
anatomical cause of the supra-patell fold of G y is to | 
found in a transverse band of the fascia lata whicl 

the front of the thigh in its lowest part, and is co 

nally with the internal inte iscular septum. 5 th this t 


lower 










Turning now to the trophic lesi we are told 





a herpetic eruption localised in two places. One of these was on 
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Ataxic pains have no periodicity, and they arise ¢ 
the day or night. 

It is, doubtless, true that locomotor ataxy ox 
morbid signs, 


which are 


pil, myosis, 


nsient paralysis of 
of these had taken place here. 


the case was 


, and with this insomni 


to be welg 


& progressive 


that it is n 


in which tl 


Wr " £ + 
urrence OL Zost¢ 


devotes him 


at once the m 
causes which 
the lumbar plexus. 
analogy of lead palsy. 
upinator longus, he 


t in attempting 


tion that a spinal lesion would be 


been justified in general by events; neverthel 
have been discovered by Friedliinder, Oeller, Hallo 
Vulpian, and Oppenheim. 
the nature of things have not the same value as positive, and 


Charcot has laid it down long since that even if lead paralysis 
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that account impossibl 
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as with our 
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appliances we have not the means of recognising. Hysteria is 
par excellence the sphere ol dynamic influences ; but without 


wandering from the present subject an instance may be chos« 





in which this undetermined principle is commonly made to 
















exercise control over the incidence of peripheral neuritis. “ Ii 
there is a fact universally admitted it is the trophic influen 
exercised by the large motor cells in the anterior horns ov 

4 } 


nerve fibres to which they give origin, and through them ov 


muscular fibres. The chief symptom of anterior poll 


S 
J 
f 


is muscular atrophy—it is, so 
The result of that condition, whether prin ary « 5 l is 


wasting of the muscle fibres. What I have tos Ly here ¢ 


only the secondary forms, such as arise in the cours 

tematic spinal lesions, of which I will instance only | 

ataxy and degeneration of the pyramidal t tasa 

of hemiplegia. In ataxic and hemiplegic subjects « ims | 
muscular atrophy « S lly t s pl | 

examinatio1 V Ils 1 ked cha Fes int cel ( I 

horns. To confine myself to the case of hemipleg 

muscular atrophy sets in at an uncertain stage, and always, 

to be obs rved, in tl muscles wl n ¢ t J 

of contraction. In such cases both M. Pitres and I 


, 
observed 





-hes and muscular t 









explain the influence 





peripheral neuritis of hemiplegics it is imperative to admit 







intermediation of the srey matter which connects those nerves 


with the pyramidal 
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M. Brissaud concludes that alco- 
strict sense peripheral, that 
cases alone suffer from the 


+ 


t always escape, and that 


symptoms is such that they can be 


1 it is more logical to seek their expla- 


James CaGcney, M.D. 


Poliomyelitis and Multiple Neuritis. 
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tion of the tracts in adult animals, and obtained the same re- 
sult. This he attributes to withdrawal of the cerebral influ 


The authors conclude with the following summary of 


inferences drawn from their researches :— 

lst. There are morbid states which correspond exactly 
their clinical features to the disease described by Duchenne u 
the name of acute and sub-acute spinal paralysis of adult 
These morbid states depend, as Duchenne had foreseen, uy 
lesions of the anterior horns of the cord. 

2nd. On the other hand there are groups of symptoms 1 
so closely resemble these as in some cases to be confounded wit 
them, and in which no appreciable lesions of the spinal cord a 
found. 

31 i. It is impossibl to affirm d finite ly that the diso1 l 
these latter cases is dependent upon the co-existing periph 
neuritis. 

1th. The clinical phenomena go to prove that the « 
centres are implicated in the process, and in our opinion th 
ground for the belief that they take a part 1 ts prod 


I 
» s 
hi 


(amyotrophic polyneuritis associated with psychomotor dist 
ance). 

5th. It does not appear to us p ssibli , at present, to det 
mine the relationship between the amyotrophic paralyses 


poliomyelitis and those of multiple neuritis. The hypothes 


which commends itself most to our judgment is that of a les 


of the neuro-muscular are (motor cortical cells, ganglion cell of 
the cord, motor nerves and muscles) effected by a pathog 
agent which may act with greater or less virulence upon any p 


of the are. 


Ballet on Hysterical Attacks Simulating Partial 
Epilepsy (Gaz. des Hop., July 16th, 1891). 


The writer points out that the initial phase in an attack of 
hysteria major bears a close resemblance to an epileptic fit, and 


on this account it is distinguished by Charcot as the ‘‘ epileptoid 
stage. He proposes to shew that hysteria may also imitat 
the lesser or Jacksonian epilepsy, giving rise at one time to 
spasms of limited extent, at others to convulsive seizures of th¢ 
whole of one side of the body. He exhibited a case of the latte 
kind. The subject was a young girl who had hemianesthesia of 
the left side, and who had several times suffered the “ grand 
attack.’’ She was therefore the victim of hysteria major. 
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To the typical features of the grand attack there had been 
added in the case of recent seizures certain other manifestations. 


1 


it was only necessary to stroke the patient gently 


f 


over one of the two hysterogenic areas which she presented. 


These wer spectively under the left breast and on the top of 
the head. 1 immediate effect was spasmodic contraction of 
the sternomastoid of the right side and of the trapezius on the 
left, the head inclined to the ieft side and the patient foamed at 
the it \ th the left side of the face, or tl 
} of it sup) | by the inferior division of the facial nerve was 
ti Wi t S | Ss g p < symp ns 1 semb] a 
( S , a O I Stat l . cerebral lesion cau g } ta- 
t ot the I ( ior the l Such ] S \ yuld be 
| t the right as ding frontal and parietal 
5 itions 
I. B that the possli ty I su an a wcK Must 
I COL NIS* t LO void s l | I kes of diagnos and 
elates hich he himself fell into an error of the 
| lhe pat t had been under his care for some time, suffer- 
ing trom hyst rical disorders. On one occasion she was, in his 
presence, seized with epileptiform convulsions which had thei 
gp tin tl leg, Fo twenty-! ur hours he continued to 
believe that the case was one of tubercular meningitis an linpres- 
l whic! ; borne out by some or the facts observed. 
Presently, however, he discovered his mistake, and recognised 
that he had to do with a hysterical phenomenon. He points out 
iurther, to ¢ phasise the readiness with which a false conclusion 
} b I tl it the time of this occurrence, he was 


ulready familiar with the hysterical form of partial epil psy, and 





had writt graph on the subject 
{ ll ; ] 1; j 
Lhe « OI ali others 1 b misleading 1n these cases 
is found in the fact that the hysterical attack may stop short with 
eplieptiior tage. it may happen, tor a time at least, that 
ot] p} é ‘ ’ é otional attitudes 
hallue i ting to assig to the attack its tri 
x t } lL} ? » 1] ly } | ot } } 
hvysterl S 1S generally due to the fact that the 
: ; 
S res Ww 1 another without intermission, and wit] 
ich rapid t Lhnese ( stituel p! ses have not tl ¢ to 
develop | sult, to all appearance, is a condition, not indeed 
of epilepsy, but of epileptiform convuls 
4 ] ° ] _ ; 7 + | ] 7} oe ; 
In the case under discussion the patient had had sixtv-two 
: : , : - 
attacks In the space ol an hourand a-half. Ordinarily they were 


separated by a variable interval, but they could readily be brought 
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on at any time. When one was about to take place, and before 


V 
the facial spasm set in the pupils were depressed, the eyes « yn- 





] } 
} > ‘ 









verged towards the root of the nose, and S$ ass | 
cataleptic state, retaining whatever posture they were p 

The cataleptic condition persisted throughout the epileptiform 
stage, and for some time afterwards. Frequ 

been expected, facial convulsion was attended with llu t 3. 





When this order is observed diagnosis becomes comparatively 
easv. When, on the other hand the seizures reneated 













ane . : : 
series, mistakes are readily made. hive ind t circum- 
stances, however, there are l S by t ) 
distinguished from the true epileptifo attack ( 3 t 
absence of any rise of temperature, which (( t, Bb | 
> sahil 7 : . 
Bonneville) invariably accompanies a success epileptifo 
, 
convulsions. 
Another point is the immunity of t 1m} ted bs 

] . ‘a _ 1. 1 } 
subsequent paralysis. Temporary paralysis is oft served 
a consequence f Jacksonian epilepsy: 1 3 \ \ ( 

} + slay f Lx ; r ‘ . 
tion with the partial epilepsy ot hvs 1a. i Li stak 
however, to suppose that it ver occu lL <A } 
nfterence ma D bas ca ¢ LVSIS ¢ | 

. : 
hit, since has b sho bv Gilles d . 4 ( 
} + . | 
ineau tl! urea 1S ist pile} 
. . 
hysterical tack In t latter cas S | 
that the amount of earthy and « line phos} s res 
tends to become equal. This, however, is 
: : 
M. Ballet furthe emarks that, wl 3 il 0 
of hysteria 1 ( Sl e} D t « e st. it 
1 
may be tal ain hysterl il attacks s ul O psy 
}us iS 16 1S 1 ned 1 1 Ht of Ja KSO ¢ | LS 4 

: : 
tion he point d out that the patient tl ind vas 
appare tly ally [ » all nat took plac » S ed 
that she could follow the conversation around her: wh her tac 


J 
7 





| 1 ‘ + + 
underwent contortion 1e would obs y the ins viven to 


} ] ] . . *~ L- | f ; 
her, such as to bend her arm, or to kneel down. in *t she was 





in some respects more docile than when in her rmal state of 


health. 












On the Etiology of Tabes. By Prof. W. Ens, Berlin 
Klin. Woch., July 20th and 27th, 1891. 





Professor Erb states that since his last publication on the 





subject, in 1883, he has been constantly engaged in collecting a 
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+ ] ; +1 + 
‘+t observations for the study of 


tabes and its « ection with sypiilis. Since he published 
$ St pa) questl , 1n L87 ) and LSsl1, | has | vd 
t satisl o t] é rac of his statist 3 « firmed 
ea é sid 1 the conclusions « elation 

syp L tal h he then drew, almost unani 

\ p i I ) i oppone Ss 

\ I 1 l Ss ry § ol ecthl 5 wl Ch have een 
le agal s stat ul sults, he proceeds to « se a 
ort « t G \ y Medical Depa ent 1] S 

l that tabes dorsalis o¢ l ldie1 only 

i ( i sly I ] tea W i syp | » S- 

A 

70-71, J B. S. 312-391) Br a ¢ di ( 
up S ] pased d ( tl ( uces 

( op tL ti ( - 

( I ceived ( ad he 

t t sults the « les « 

I Lury ¢ 5 ¢ cF I = ¢@ 

t 3 | e t ( to giv 

the ] sin question t liers 

A ‘ } el > a ] yivu Tul { | ] ilis 
( ( o l d go t y é 

sas st b ( t two ults 

Passing « lysis of his ov cases, P ~ Erb 

LS tL 34U ovpsery ~ ( 70 

S ) up class a I his 

} vate } JU es } 1] l r 

l 

orders. There \ i ldit 19 

I t } ( tistics | 4 U I ts 
| o t lasses t S t ich 
IK LU 4 ‘ { ) ( t | > 1 ics 

O S vho W thoroughly | carefully 

ned S gard to the « ect philis 
l bes ] ) lL] | ( { t] e y » app i S p LLIthk 
ctio 2°67 $9 per cent. there had been previous infection, 

l of the | L9 63.3 per cent. had well marked secondary 
sympt Fa 25.7 per cent chancre on! Of the 33 non- 
syphilitic cases, a large number must be regarded as doubtful 
ther than certain ; not fewer than 19 showed suspicious symp- 
toms, rashes, s s at the angles of the mouth, on the tongue 


and on the penis, Ol had been treated by their medical men for 
ad wives who had given birth to still-born chil- 
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dren or had aborted; 24 


some many times, and some an obstinate 


¢ 
Ol 





these 


BRITISH 


AND 





FOREIGN 


These 24 patients must have run thé 


syphilitic poison, and can only be considered 


from infection. 


In the remaining nin 





] 


patients ua 


foOnorrna 


but it 


evidence of syphilis could be obtained, 
them, not that they were certainly not sypl 
was no clear trace of syphilis. Of the 77 « 
only, in 15 it was described as hard, 1 31 
anti-syphiltic remedies, so that the 1 
to be counted as syphilitic. Thes Ss stics a 
cord with Erb’s earlier ones, and adding th: 
are 500 cases of which 89.2 per cent. we pl 
cent. non-syphilitic. The 50 cases from t 
12 or 24 per cent. as not infected, 138 7( 
viously infected with syphilis; in 26 of the | 
certain, while 12 had a chancre merely; tl 
infected is here probably St ited h o} h S 
As to the timeof onset of tabes Sy] 
in the above 300 eases, this t« pl ( l 
cent 6-10 yea 3 1n 37 per « t lL] Ld yi ~ 
16-20 years in 14.2 ner cent.; 21-25 years t. 
years in 1.9 } cel 30-35 years 0.7 pe 
tained in 4 per cet rhis agrees fi 
ocecurrl cases 1 6-15 
infection rs » less t 
has also endeavoured to discov: | 
who came to him for all kinds of complaint 
syphili He has investigated this q ( 
drawn from the upper classes, and |} S 
not had syphilis, while 22.5 ] Ce had had 
time: of the latter 12.1 ls 


sympt ym 












ing f 


89.2 per cent. 


in other disea 
conclude 


or t 


causatiol 





lif t 


19 


of bee yn 
Of the 


lower 


thé 


} 
classes ; 


us complaints. 


of the patients hav 


ses only 22.5 per cent. 


bes, and that almost 


abetic, who have forme) 


women 9 were drawn f1 


9 or 


ut syphilis plays a ver 


17.4 per cent 


e sull 
pl 
those ] 
curred 
U upp 
f these 


JOURNALS. 


) 
clas 
svyp 
t} 
. 3 
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8 or 42.1 per cent. almost certainly so, and 2 or 10.5 





t syphilitic. The proportion for women, there- 


yr men 


lor the determination of the other extiol ical factors ol tabes, 


Erb takes 281 (of the 300) cases in which special effort had been 
ade to discov them. The following result appears. In 27 
per 3; was the only morbid influence at work, in 
11 per « $ ass uted with expos to cold, in 6 per cent 
( 9.6 per cent. with ial excess, in 5 per cent 

12 with tropathic h dity, in 13.5 

( Dot M p su to ld l l Overwork, 1) 1.7 pel 


7’ 
> . 2 
, US 1 eae! > 
O 3] ? n which hili vac a] unre 
ya 94 cases | W syphilis Was absent exposure 
? 7 
; . 38 O lina slightly greater percentag 
( S SPypNnuis, t elore, appears to D un- 
| yu l pot morbid process that 
. } ee P — = iq - 
preceds tal , While the other tactors only very seldom cause 
7 
lis g alo but in t large majority of causes 
( with sv1 S 
As to 1 P Se — eo = Ff ee noe 
AS tol q m ot airect b ilty, In 4 Out OL 42ijv Cases The 
rs oLt patients had tabes; in the first instance the son had 
I t } 5 l 3 l ( in 1 father could not be 
] ; 1 1 + £4] . na » | ] _ a4 ] 
$ rt l l th cond potn tath and son had been intectea 
In two two b S we iffected in each, the tabes 
Ss] ted } g patients Virect inheritance 
t ( t disease ! 1 father to son plays no part 


} [ S pres tin ¢¢ out ot 24 cases Ol 

20 } i = sid rat l the OTe Lb I {U hey 
10} ic t t in our days in the upper classes, it would, 

t ‘ \ ) portant influ e on the occurrence 
tabes : on the other hand the proportion is high enough to mak 
that it acts in co-operation with other causes. Similarly 

usthenia is ly of importance as an etiological factor when 

( 1 ( with t syphilitic infection, and not 
when present al . Exposure to cold and overwork also seem 
to have by tl selves little importance, but again in conjunction 

vith syph lis ‘count for 31 pel cent. of cases. 

In 43 out of 271 cases or 15.8 per cent. sexual excess was 


‘ted. Erb thinks that this indicates that sexual excess plays a 


1t part than current opinion attributes to it. 


, 
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In 27 cases sexual excess occurred t 
3 alone, and in 7 with exposure to cold 
ining causs l 
brought him to consider 
decidedly active cause, but almost 
at an earlier date been infected wi 
symptoms of tabes came 
especially 
age have 
strength. 
With 
of tabes; 
30 officers in the ¢ 
&e.; 34 
teachers, 
brewers, 
labourers, 
XC, The 
the disease i 
perce htage 
affected with 
determine, 
connection 
member of 
In thi 
and in a 
late ; on 
tabes at 66; < 


third acquired syph 


Professer Erb has found that one singl \ 


may precede the onset of tabes, and thinks that m 


: 7 on 
ence 1n damp place Ss, WOrkIng 1n o1ice 


in damp and cold dwellings are effi 
without exception only in those 
syphilis. 
To conclude, syphilis is by 
cause of tabes dorsalis, and by the side of it othe: 


play a very subordinate role. The further suppositi 


been maintained by Moebius and Hirt that tabes mu 
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to antecedent syphilis in every case, even when there is no proof 
llof past syphilis in a portion of the patients, is not supported 
by Erb’s investigations, for cases are much too numerous in 


¢ investigation fails to show a trace ol 


On Atrophy of the Optic Nerve and its value in Prog- 
nosis in Sclerosis of the Posterior Columns of the Spinal 
Cord. By Dr. JoHannes Martin. 


} yr 4 tl O ‘ 
] t t 
I a | S l alls re tat 
G Slignt cle SIL) 
4 7 
3 i | I Ve Ss t a 
\ l of this s to 
< ) ‘ sts 
( 1s a cu ( ( t { 
Oly ( bine Ss ¢ 
] 
3 | S ri S¢ 
= ’ 
( Db S ( 
) 
} r 
4 ul } L A » A 
— \ Dp ? = 
I 
| | _ ) Dv 


t ) pt l le Ing 

| yuiv S of t 
5 5 \ A L Ci i i We l 
= p l p LS 
The two g ps; t croup prising 
vos. 1-15 \ ire in the ] ( ve, or in ords 
f or less s have d ed no 
Cy < The a l ) L > |} pe rd | is 
een fro to thirty-t s in different cases, di 
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ten instances varies from ten to thirty years. In 
group of six patients optic atrophy came on as 
phenomenon to pre-existing ataxy. 

Taking the first group, and leaving on one side 


knee-jerk on account of the impossibility of deter 


of its disappearance, the first sign of the 


1 
} 


nine cases was the occurrence of 
concomitant amaurosis ; 


a ath 


without oculo-motor ti 
pains only came on sevent 
respectively after the deve 
eleven patients who suffered fron 
amaurosis was fully establi 
ameliorated since the loss 
stationary, and in no case 
occurre d. 

In two cases who show 


I llowed D' 
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explanation of the different manifestations of tabes, and all the 
as the present tendency is to decentralization in the 
+ ] + x ; + + ++ + 'T’] 1; 
hological anat y of this affection. The discovery of neuritis 
, 
sens \ erves singcul ly alters our conceptions of the 
pathology of tabes. As Déjéerine observed in 1882, the spinal 
4 ‘ . . ] } 
sions | ¢ equal, the motor and sensory troubles may show 
; + ] : +1,3 : ] ] 
vVariatl [rol one case to another, and this Varlavulty 
sym] S { a iS ¢ tl ore er ¢ less ¢ ent to 
} } | bls O¢ l ] ilseas ( ] be 
dered of t spinal cord, b 1 
a \ ta t | sp | ( ces 
ves ( tic and of the s ial 
s al 3 ( ble extent 


On the Retention of the Patellar-Tendon-Reflex in Cer- 
vical Tabes Dorsalis. By P Ss ErcHHorst. Beitriige zu 
Pat] zie der Nery | Mustreln. With: Fortsetzm 


Dad. Lo » ae 





( ( t ( l 1 
pl d 

D} t Ss 
( G will | l r 
{ » ed. 
\\ ~ 

t D 
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remark that the disappearance of the reflexes in tabes is pre 
by a stage of exaltation. It is to be regi hat there was 
anatomical examination of the cord in this case. Mart 
deseril es a cas In which the 
life, and the subsequen 
degeneratio 
the poster 
lumbar 1 
Prof 
relation 
cervical 
years Ol 
apoplect 
patient's 
be obtain 


h 


mipl 


dorsalis. 


other 
and the wl 
the mid-do1 
pletely degener 
the posterior root-z 
dorsalis were 
as the juncti 


] — + +} . , 
arawings are @ the morok 


scopic examination showed that 





] 


A Case of Locomotor Ataxia associated with 
Cranial Nerve Palsies and with Muscular Atrophies. 


) PET 
) 1s 
lL « 
M.J.7 
sis of t 
ey Lit 
b Tl 


Ts 
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mid-dorsal region in which, together with the 


absence of medullated fibres in the posterior 
lls and fibres of Clarke’s column had also degen- 
third of the 


lower 


and whole lumbar 


The 
had existed for 


dorsal 
disease. microscopic 


lesions 


S se of tab hich although the knee-jerks 
l is he from below the mid-dorsal 
sti 1 had stopped 

$10 ve be lat. Furth 





S S lese nerves proving th 
, 1 4} . 
l fib ed, and these lay for the mos 
t \ der t perineuriw The 


s l'} Lu ( ‘ludes by saying 
l S tab t! ( se ¢ th | ss oO 
» | anges t] spinal 
; generally lost in the earliest stag 
3 0 peripheral nerves occurs it 
I Ss S to ¢ phasiz the fact that in rare 


be normal in the lower dorsal 


] 17 ‘ 
e the patellar reflex is absent, and 
] l vy b daue to changes lt 
1S yan ll rup ym « It refle ure 


nuclear 
By 


I.D. (from Jou tf Ne Me 


der the care of Dr. Seguin, from 1884-1886, 
Dr. P son’s observation in March, 1890. 
7 ul sy} sin 1875. In 1882 he had diplopia, 
| lightning pains; In 1883, a momentary 
which he fell cutting his head. He had 
sticl In 1884 there was paralysi 
oblique, and sphincter iridis, and 
nd inferior recti in the right eye. In th 
; supplied by the third nerve acted variably and 
3 were inactive to light and to accommodation, 


2% 
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and the left pupil was larger than the right. 


nerves. Slight paresis of right hand and left 


jerks exagcce rated; mic ri ion both feebl 
1885, partial right, an 
muscles in right eye 


paresis and atrophy of temporal and 


side. In 1886, the knee-} rks pre viously ¢ 
tonormal. Dr Sequin writing in 1888 
Mental Disease, May, 1888), said, 
hyperalgesia, 
years of observation 
poste riol spi al scl 
Present conditio1 
and interna, except tl 
but is paretic, 
muscles move 
equal and i 


1 2 
: 


is 
We aki ess 


anything 1 


7 


] 


to be nuciear, Although it has been assul 


JOURNALS. 


No lesion ol optic 
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authors that total paralysis of all the muscles supplied by the 
hird nerve implies not a nuclear, but a nerve trunk palsy, in this 
se it would be, to say the least, difficult to conceive of a lesion at 

base of the brain so widely, and so symmetrically distributed 
to affect the trunks of both third, both fourth, and both sixth 


rves, and the otor portions of both trigemini, and yet to 


The forms of Tabes in Infancy. By Prof. A. Pick. (Se) 
{ Heilkunde, xii., 1891.) 


1 oI the < I eda systen scieroses was to be sougnt Iol n 


lop tal defects of the systems of fibres involved, this 


le little furt progress. Professor Pick has further reported 


LS W he discovered in the cord an anomaly approaching 


absence of development of the pyramidal tracts, and has 
sated tl } ts O1 Ss ilarity between this case and two cases 
ch t e@ 1 ( bined system sclerosis. After ten years 
Ss st ol that the solution of the question les the 
stration of this hypothesis, and the 
s paper he considers—(1) cases of 
I S ( d Ve p! tal d tects ol the bra 
Ss S l cord which are presu LDL 
H plas of the ‘‘systems”’ affected 
Chos ) I lreich’s disease, the d 
H gr iu ( which se S ) 
0} cing Ips. 
| Cas \ twe ne b | 
sed \ stless, mischievous dl 
( ri cl healthy, but tl 
of her pregnancy. Th 
birth, his head was large, and 


. OF ¢ , ) i. 2 l Since then fhe has never been SO 
dey mnent very backward; he speaks very badly, 
o, repeating words. He showed, however, 


rable aptitude for wood carving. On admission, the patient 
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was a little over five feet 
in bed with the knees flexed, and the head bow: 
the chin rested on the sternum. ‘orel 
ninences promine} t; 
th swaying 


f +] + 
yt Ulle cL 


t, with moveme 
es were p rpet 


zontal dire cl 


Professor Pick then proceed 


of knowledge of neuro-pathol 
t 


of the tore-going case WIth 


disease. The positive sympt 


congenital mental feebleness, 





FOREIGN 


nation 

] 
tal | 
et that th 
) chronic 


WW “hy if x 
\ Cil 
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1OL1CO-ani 
1 
oI tnes 
dab 1¢ ( 
i tn pos 





ts out that 
with those 
functions 


s worthy of remark 


Sy) nptoms 
S. 509), 
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Concluding from the preceding data that in the case of 
patient there is a combined hypoplasia of the lateral and post 
columns of the cord, the author then passes on to compar 
with Friedreich’s hereditary ataxia, in which such a hy c 
has been considered to be the ground-work of the dis a 


1 


Friedreich’s ataxia the spinal symptoms ough 


] } 


: : ] roy raliaf + ; ; 
out in clearer reller as they are not disg us 


1 


brain di tects, and without bei o able to cl 
or analogy for the foregoing case with Frie 
results of an anatomico-patholo 
factors, apart from the similari 
show the close connection be 

It is not uncommon f 
the first chil hood, at a time 
midal tracts is just completed, and 
to appear when the children are learni 
respect there is a likeness between the tw 
that the pathogenic factors which produc 
the two diseases do not come into play so fa 
is conee ned, and it can be proved 
those factors which are suffici 

First as to the time 
7 


difference according as the affected colu 


u 
either at a time when the development of 
parts of the brain is also proceeding, or on thi 
a time when they together with the brai 
progress in development, 1 ic] 
arrest of formation of the medullary 
the extent and intensity of this arr 
have to deal with further evolutio 
other cases now under considerati 
an l lesions. 
The step in the 
symptoms in this case 
ataxia, and in this direction 
tations were far surpassed. 
symptoms from Ladame’s account 
Bra, Winter Nwmber, 1890). In 
case corresponded with hereditary 
characteristic of the first stage in 
in addition to the other symptom 
Though exact information was 


interference with movement in his 
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eased ; 


and involuntary movements epecially in the legs have been found 


ular cases of hereditary ataxia. The partly ataxic, partly 


similar disorders of the oculo-motor muscles, 


staggering (c vellar) character of the gait has been also described 
by Charcot and Soca ; the absence of any remissions in the course 
the head, the loss of the knee- 
k, and t lipes equinus are characteristic, while the ‘“ ex- 
lation mentioned above, though not 

conforming to the typical disorder peech described by Ladame, 


plosive character ot the articu 


has been not otne cases by ] Fri ba ich as ** ata .) ol spec ch,”’ 
| by Griffith as jerking articulation. Lastly, nystagmus has 

D LDS 1O b ed cases Ol ] rl dre ch’s dlis¢ ast As 
o is tl uit il diagnosis the cass could not be considered 

» | og ot chorea, to tabes dorsalis deve ping at 
y c » disseminated sclerosis, nor to any of the 
known forms of combined ‘ system” diseases of the spinal cord. 


To sum up, it is a case of idiocy in which the disorders of move- 


oft the clinical symptoms, stan ls in el se rel itionship t ) Friedre ich’s 


disease ; tl cl cal points of difference b« ing, pe rhaps, explains d 


from t] ffection of the brain, sometimes by variations in 

T f set of the cause giving rise to the hypoplasia, 
S 1etimes bi the same cause producing a different local effect 

With these considerations, and the diagnosis based upon them 

the autopsy was made in April, 1890, the day after the death of 

the pa tuberculosis. 
The skull-« was found to be thick and remarkably compact ; 
together with t eninges, the right and left hemispheres each 


weighed 530 2 es ; the cerebellum, medulla and pons weighed 


180 grammes. ‘The cranial nerves were normal. Membranes not 


adherent; convolutions appeared normal in arrangement and 
configurat + third ventricle, and the aqueduct of Sylvius were 
dilated in size, a d the ependyma thickened and condensed. 


Sections through the cerebrum and cerebellt um showed no patho- 


Spinal cord. Meninges soft; the cord was flattened over the 
posterior columns ; in the cervical region Goll’s column was grey 
in colour as was also the middle of Burdach’s column. The cord 


was pretty firm in consistence, but was in all parts smaller than 


In the larynx were two ulcers exposing the perichondrium of 


the left arytenoid catilage. Tonsils enlarged. Extensive tuber- 
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cular lesions were found throughout the lungs. The pleure « 
tained serous effusion. The kidneys also showed rbid cha 


Microscopical examination showed d renerath of Goll’s and 





of Burdach’s columns, which must most probably be regarded ; 
system-lesions; the direct lateral cereb 
affected, but this could not with certainty be considered as a s 
degeneration. The pyramidal tracts, and the u V subst 
cord were unaffected. This microscopic exa ut ist b 
taken as provisional oO ly, as the harde y < { 
( pleted 
Professor Pick concludes that besides 1 l tal 
ing in childho d, and in ¢ S¢ i V 
ivenile tabes described by Op} 
or tl post vr and la l « S ung t 
il tracts, there is a s p -( | { 
becility which res bles I d ( S dls L « 


degeneration of Goll’s and of Burdach’s « 
affected. 
Flaccid Paraplegia from Compression of the Cord. | 


J. BABINSKI. 


The author begins by defining spastic ] ples ; as 


characterised b cidity muscles lL < 

( re les With exaggerat ol t t i { - 
cionus, a d fl iccid } pleg 1 as dIsting $ l | r - 
laxed condition of tl iscles, flaecid te « DS 
exaggeration of the tendon reflexes, g 


The conditions in which the tendon reflexes ¢ ( : ted, and 
diminished or abolished are enumerated. pper ference ~ 
made to the observations of Bastian d B 

shown that in a case of the lesion occ ipying t \ ansvers 
extent ol the cord in the lower e« rvical or up} a sal reg a 
and followed by a desce ding sclerosis of the a dal t cts 
there is abolition of the tendon-reflexes, and paralvsis of sensation 


and motion below the lesion together with disorde 
ana cde feecation. If, on the othe hand, th« aestructh of the cord 
is incomplete at the seat of the lesion the tendon-reflexes are 


M xaggerated. 





tend flexes, we have to determine whether the para- 
a exists wil it organic lesion as in the two cases above 


rted, or is caused b 
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y irreparable damage to the cord, as in the 
observed by Bastian. The distinction is made by the 
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presence of complete anzsthesia in the latter, and is important 





from the point of view of prognosis and treatment. In the first 






group recovery is possible, and the author thinks that trephining 


I 






of the spinal column with the removal of the tissues compressing 
the cord would be here particularly advantageous. He draws tl 





follow Ing c ynnclusions _— 






























(1.) Compression of the cord can, without giving rise to appre- 
ciable organic lesion, cause very severe and even compl 
paraplegia of several months duration. 

(2.) When, in flaccid paraplegia errr has lasted some we 
and is consecutive to compression of the ¢c rd, the flaccidit 
cannot be attributed to a lesion in any part of th 
the tendon reflexes, and is, moreover, not due to the destructi 
of a portion of the cord thoughout its entire thickness, 
may conclude that the cord is not altered or only very slight! 
damage d. 

(3.) In this variety of paraplegia, other things being equal, th 
prognosis is relatively favourable. 

(4.) Surgical interference is especially indicated if the ger 
condition of the patient does not contra-indicate it. 

J. MicHetn CLARKE. 


Kurells on Asymmetry of he Skull in Torticollis. 
Centrall Nervenheilk wu. Psych. Au , 4891. 

The sui’ factors which eealiinint the external conf 
mation of the skull are but imperfectly known. In considering 
the causation of deformities of the head, the at 
chiefly directed to those circumstances affecting the degree « 
cranial resistance to the expansive pressure of the skull contents, 
and a whole series of cranial malformations has been explained 
by variations in the time at which ossification of sutures has 
occurred in symmetrically placed regions. 

The influence of the traction force exercised by the deep 
muscles uniting the spinal column to the occiput, in cases of 
scoliosis, has been treated in an able work on the “ Scoliotic 
Cranium,” by L. Meyer, but the nearly allied deformities of th 
skull in torticollis have not previously been oe described. 

To render this gap in literature less complete, Dr. Kurella 
relates the case of a village cobbler, aged torty -SiX, W be came unde 
observation owing to his criminal propensities. The patient was 
brutal, intemperate and somewhat imbecile ; he exhibited a slight 
degree of caput obstipum with very considerable asymmetry of 
the skull. Patient attributed his torticollis to a fall against the 
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edge of a table during his first year. For nine years after the 
accident he carried his head obliquely backwards and to the left, 
with his chin turned to the right. About his tenth year this 
condition began to lessen. From his thirtieth year only the 
slight deviation, noted above, remained, and use was no 
mpediment to the normal voluntary movements of the head. 

Kurella found the portion of the right sash arising from 
the occipital bone greatly atrophied; no marked difference 
between the right splenius capitis and the left was evident; 
the right sterno-mastoid, particularly its sternal portion, was 
much thin r th n th left. Forehe ad, very receding : presented 
a deep groove above the enormously developed nee 
idges; left half of forehead small and less vaulted than the 
t; left frontal eminence scarcely discernible ; right, strongly 
developed. Subnasal portion of face prognathous. Left side of 
hard palate much the wider and less arched. Left parietal 
eminence more prominent, and situated more posteriorly, than 
its fellow. Left mas toid process very strongly developed, wh ile 
the right was barely perceptible. The left external meatus 
situated nearly two ecm. lower | than the right. Left occipital 

bly t ider and more projecting. 

Cranioscopically the skull cama as though compressive 

had acted on the left side anteriorly and the right side 
posteriorly, the left half being at the same time drawn down- 
wards in the petrous and mastoid regions, and bulged downwards 
nd outwards in the occipital region. 

The length of skull was 180 mm., breadth 158, the skull 
ecordingly was brachycephalic, with an index of 87.7. The 
smallest width of forehead equalled 100 mm. The frontal 
index was strikingly great—surpassing that described by Corre 
(viz., 0.71) as considerable for a murderer’s skull. The distance 

the occipital protuberance to the left frontal eminence 

equi lled 180; to the right, 183 mm. Horizontal circumference 
545 mm., of which the left half barely took 270, a difference 
which could not be considered to rest exclusively upon errors of 
easurement. An accurate estimate of asymmetry by linear 
and are measurements during life, however, is scarcely possible, 


or at best the craniometric procedure gives questionable 


A contour delineation of the normal vertical gave a figure 
very similar to that of the skull de signated scoliotic by Meyer. 

Dr. Kurella indicates how the cranial deformity resulted fron 
the prolonged tonic spasm of the left sterno-mastoid, trapezius, 
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showed that from the tuber cinereum to the 
three fairly defined formations can be 
tral ere y matter ol adults, viz., (1) the 

retiform grey, : system of longi- 

iwitudinal bundl 


includes Stilli 


aa 
al’s trochlear 1 


fibres to all the cranial 
groups—e.7., Westphal’s 
nucleu o the 








430 ABSTRACTS OF BRITISH AND FOREIGN JOURNALS. 








The fibre-network of the several nuclei varies much in 


closeness; the hypoglossal nucleus has the richest plexus of 





fibres; next come the oculomotor, facial and remaining moto 






nerve nuclei. As in the cord, the network of the sensory nucl 





is much less close than that of the motor. 






The fibres of the central grey matter have no medullary s] 





until after myelination of most of the other fibre systems. 


















children, newly-born or a few weeks old, the dorsal longitud 
bundle, and the reticulum of delicate fibres in the nucl 

all the cranial nerves are not visible; the root fibres a 
medullated: the radial fibres entering the formatio 


grisea and those from the ansa peduncularis and nucleus of L 


also are non-apparent. The oculomotor and trochlearis nucl 


develop their network about the seventh month fa 
Dr. Schiitz acknowledges that his researches, t des 
and results of which are very fully com l 


leave many voids—‘‘ The chaotic intricacy of the fibre 


regions of the central grey often makes all attempts t c 
any definite arrangement of them completel; 

The clinical and pathological conditions found in twel\ 
of general paralysis are detailed. F he purpos 
ve give an epitome of Case II., sel l at 


larger tha ts fellow, | ! ctive to lis G 
articula 1 impaired } 3’ jer] l I 
acial paresis, Romberg’s symptom, l ( 

l t Post S] l | sis 
cord; nuclei of posterior columns shew well-pres | fil 

The dorsal longitu il bundle ¢ 
decussation of pyramids to the oculomotor 1 
degeneration gradually diminishes, but is still « 
of the posterior commissure. Over t nypog 
fibres of the dorsal longitudinal bundle shew 1 
From the auditory nucleus to the locus ¢ ile 


small blood vessels, with thickened walls, a ost t fibres of 


tnis tract 


Few fibres of the retiform grey in the neighl | 

aqueduct remain. 
4 

In t hypoglossal nucleus th fil app ) 

fined amidst the mere vestige of the fibre-network. 1 | 
. nalas +] . . 1s ¢ +> ] 

and vagus nuclei, the nucleus funiculi t tis, and su} 
central nucleus exhibit a somewhat minor degree of this atrophy. 


ml CS ne , : +] +h ~ . . il } 
The reticulum in the nucleiof theother cranial nerves is not affected. 
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In the vicinity of the locus cwxruleus and the descending root 





of trigeminus, the fibres passing into the formatio reticularis from 
tl central g oTei tly reduced in number. The radial fibres 

the deep dullary layer of the anterior quadrigeminal body 
to the central grey are remarkably few, especially the lateral 
o ip, aS compa ed with the normal ec yndition. 


In all the cases there was more or less pronounced atrophy 


fibres in the dorsal longitudinal bundle. In some eases this 
phy extended 1 t upper limit of the pyramidal crossing 
e third y ( 1 other cases ceased at the pro ul 
l of the aqued With ¢ exception, all the cases sl ed a 
I use < ht 3 ventricle f the region < tl locus 
i eus ) t ( ilomotor 1 icleus, the dimit i £ 
S irked ; latter area 
( degeneration of the dorsal 1 
t U! t ease ¢ e iit dia G tlo 
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S i ! Wi et 5 
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Seve ( ; d Dr. Schiitz to t Ik ( 
O orey I SU ! l 


st Hhores of the ¢ tral grey matter constitute a 

listinet system, a fact which he considers is proved by develop- 
ital « reu St -e5 the late myelination al d Smatli ¢ bre ol 
fibres, and t r apparent absence until some weeks after birth 

at term. The ft itrophy is confined to those fibres whose 
developmental tory is specifically distinct from other fibre 


‘om the brain-stem, or medulla oblongata of 
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Original Articles. 


ADDENDUM TO Dr. WALLER’S PAPER ON THE 
“SENSE OF EFFORT.” 


From further discussion with Dr. Bastian, I gather that the 
following are some of the chief points upon which my reason- 
ing is, in his opinion, defective; and I have to thank the 
courtesy of the Editor of Braty, for giving me the opportunity 
of endeavouring to clear them up. 

l. Dr. Ba [ l objects that the 6 Se NSe of Eff ri” 1$ too 


’ 


tL with the swb-title ** an objective study, 


( Ca vi ( 
md ites G Con) n bet ci § bjective states and objective 
y esses. *f Sense f hij rt’”’ include . im addition to muscular 
efforts of re ection, attention, 7udqmer t, an ugin ution, ade. 


[ recognise the accuracy of this criticism. The subject of 
my paper is properly speaking “ the sense of muscular effort,” 
and does not include these more psychological and figurative 
uses of the expression. 

[I have endeavoured to avoid confusing the subjective and 
objective aspects of the phenomena indifferently referred to 
under the common term “ fatigue,’’ and have expressly and 
prominently set the danger signal against such an unconscious 
conjuring trick with words. I again submit, as one of the car- 
dinal points of my entire paper, that to take the demonstrable 
signs of material changes of objective physiological fatigue as 
indicators to the undemonstrable material changes of subjective 
psychological fatigue, keeps us closer to phenomena, than the 


hitherto universally adopted procedure of drawing conclusions 


the suggestions afforded by simple introspection and by 


irom 


clinical observation. 


2. Dr. Bastian’s theory of kinesthesis is not correctly repre- 
sented in §4. 

I do not profess to have quoted Dr. Bastian’s theory in Dr. 
Bastian’s words, but have only given what their gist throughout 
his writings appears to me to be, 7.c., kineesthesis in the Rolandic 

VOL. XIV. 28 
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area, emanating from the periphery, and mainly from the 
muscles. But I ought, perhaps, to have found and quoted the 
ipsissima verba. Therefore : 

‘“We may much more reasonably and conveniently, in the face of all 
the disagreements concerning the ‘ Muscular Sense,’ speak of a Sense of 
Movement (or in one word, Kinzsthesis (from xwéw, to move and 
ai‘cOnors, sensation). ‘To speak of a ‘ Kinzsthetic Centre” will e 
tainly be found more convenient than to speak of a “Sense of Moy 
ment Centre”) as a separate endowment, of a complex kind, whereby 
we are made acquainted with the position and movements of our lim] 
whereby we judge of “weight” and ‘ resistance,” and by means of whi 
the Brain also derives much unconscious guidance in the performance of 
Movements generally, but especially in those of the automatic type. Im- 


pressions of various kinds combine for the perfection of this “sense of 
movement,” and in part its cerebral seat or area coincides with that of 
the sense of Touch. ‘There are included under it, as its several com- 
ponents, cutaneous impressions, impressions from muscles and other deep 
textures of the limbs (such as fasciw, tendons, and articular surfaces), 
all of which yield conscious Impressions of various degrees of definite 
ness ; and in addition there seems to be a highly important set of “ unfeit 
impressions, which guide the motor activity of the Brain by automatically 
bringing it into relation with the different degrees of contraction of all 
Muscles that may be in a state of action.’ 

Again: 

‘[ have proposed to include under the designation Ainarst/ 
‘sense of movement,’ perhaps I ought rather to have spoken o 
tions of movement,’ as Wundt does, mu he former term 
accordance with those already in use i nection with this sub 
‘muscular sense,’ and ‘sense of force’). linpressions of various 
combine for the perfection of this ‘sense of movement,’ and in ] 


cerebral seat or area corresponds with the sense of touch. Thus, unc 


are included, as its several components, us impressions 


f 


from muscles and other deep textur he limbs (such are fascia 
and articular surfaces) all of which yield conscious impressions of vari 
degrees of definiteness; whilst, in addition, there seems to be 


important set of unfelt or but little felt impressions which 


volitional activity of the brain, in ways hereafter to be defined, 
serve to bring it into relation with the different degrees of contracti 
all muscles that may be called into action.” 
and further :— 

«The most typical and important group of kinesthetic impression 
viz., those derived from the muscles themselves, belong like viscera! 
impressions, to the class of ‘intrinsic’ sensations, which, as a whol 


receive but little of our conscious attention under all ordinary conditions of 


'«The Brain as an Organ of Mind.” 1880. 
*«* Muscular Sense” debate, p. 5. Brary, 1887 
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life. These are ‘means’ rather than ‘ ends,’ and consequently soon become 
sub-conscious modes of activity.” 

{nd in the tabulated summary of views given by Dr. Bastian 
al pp 695-6 of ** The Brain as an Orga ot Mind,” he clearly fo 


lates his theory of the excl vely pel pheral origin of kin- 
esthesis, in Op} tion to central and ¢ ntro-peripheral theories 
ihe proposit > In point contall 1 that unary are as 
lows 
‘We apprehend different degrees of sist and weight through 
Sensory CENT Through impressions of tension and pressure trans- 
mitted by ordinary sensory nerves from the moving members, c.g., from 
muscles, from joints and from skin; and possibly, in addition, through 
rtain ‘ unco} us’ impressions passing by special afferent nerves from 
t pinal motor cent 
5. The third head of Dr. Bastian’s criticism is more serious 
/ ‘ j j ( 
} j ‘ ( fi 
rf) l 
l hav i) expre ) to CXL a dence 
which | we appl yached clinical data; in the absence of 
hand inf tion based upon mature and cautious observa- 
[ should y have felt justified in uttering avy opinion on 
data, 1 t] l has b made to them b 
\) Bast l obviou linical faet TI eviden 
indeed, 1 ly appreciated by any but a clinical 
ver, capab instinctively l the weight of positive 
data in and 1 the lines of a clinical record. I expressly 
l CC | { lin » I do not fac the 
lene D | ] d tl SO from d } l 
of the evidence t isal ints to accepting it as presented 


wl the evid ted by Dr. Bastian, I hol 
entitled ) ) ! d Dr. Bastian’s 
S$ Ch ) ) ? ( l do not think they 
or tl il D B \I | m™ ( 
p. ll to 20. ‘ Brain as Organ of Mind,” p. 486) “ sutlice of 


themselves completely to displace the doctrin« ol Bain and ol 
Wundt (‘ Muscular Sense,’ p. 129), and are conclusively opposed 
to the notion of Wundt, Bain, and Lewes, and to others who nay 


hold that any part of our notions concerning degrees of ‘ resist- 
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ance’ are derived from the volitional or motor centres” (‘* Brain 
as an Organ of Mind,” p. 698). I do not see these cases to be 
logically incompatible with the conclusion I have come to from 








physiological data. Dr. Bastian considers it incumbent upon me 





to give reasons for this ‘‘ non-content” as regards his (in my 
opinion) far too sweeping dictum that the doctrine of Bain and 
Wundt' has been ‘completely disproved,” but in such an 
obscure and perplexing matter this seems to be liable to 
degenerate into special pleading, and not likely to promote the 
dissipation of obscurity. All that I think desirable or necessary 
with reference to the clinical argument is to indicate again the 
premises most relied upon by Dr. Bastian and the well-known 





























conclusion deemed by him to be their resultant. These premises 
are easily accessible to the readers of Braty, and need not, there- 
fore, be reprinted here. 

It is hardly necessary to remind the reader that my entire 
paper is an endeavour to view the problem from an altogether 
different standpoint, and to rest the conclusion upon purely 
physiological data. 


‘The names of Bain and Wundt ought not to be, as is usually tl 
bracketed together in respect of the central emission theory. I have 
indicated at the conclusion of my paper that this is inaccurate, and may tak 
this opportunity of justifying the indication by the following passage from t 


French translatioa (1886) of ‘* Wundt’s Psychology,” p. 421: 

‘¢ Néanmoins, les physiologistes—dans le but d’arriver 3 la simplicité 
des explications (quoiqu’ils aient échoué dans ce cas)—ont souvent essayé 
de faire dériver, autant que possible, toutes les sensations de mouvement 
d'une seule source. Dans cette intention, ils ont cherché 1° & les ramener 
aux sensations de pression de la peau. 2° Ils ont voulu y voir des sensatic 
musculaires spccifiques, qui, dépendant des appareils sensibles et des nerfs 
situés i l’intérieur des muscles, seraient considérées en quelque sorte comme 
les sensations d’un sixiéme sens, du sens musculaire. 3° Enfin, selon une 
autre supposition, ce sont des sensations Winnervation: elles dépendent 
uniquement de linnervation centrale des organes moteurs, et leur origine 
serait donc plutét centrale, que périphérique. On voit aisément, que 
chacune de ces trois hypothéses ‘sur Je sens musculaire ” est insuflisante, 
car aucune n’est capable d’expliquer la totalité des phénoménes, que nous 
rencontrons dans le domaine des sensations de mouvement. En outre, 
chacune de ces hypothéses contient, évidemment, une partic de la vérité; 
et, par conséquent, les sensations de mouvement, comme nous l’avons 
montré précédemment, sont pour nous des produits fusionnés complexes, 
provenant de sensations d'origine différente.” 

The italics are in the original, and the passage is further developed in 
succeeding pages. 











MORBID CHANGES IN THE CORTEX CEREBRI IN 
A CASE OF TUBERCULAR MENINGITIS AS 
SHOWN BY THE FRESH METHOD OF EX- 
AMINATION. 



























BY EDWIN GOODALL, M.D.LOND., B.S., M.R.C.P., 


Bt — ' —- —-.. 3 — se eee 
strator of Pathology, The Owens College, Manchester; late Path plogist 


West Riding Asylum. 


Tue changes described in the pia mater and cerebral cortex 
by the authorities below-mentioned' were presumably seen in 
sections from brain prepared by some hardening re-agent, 
because in their descriptions, no mention is made—so far as I 
can ascertain—of certain morbid appearances which are quite 
obtrusive in fresh sections (xether-frozen brain, aniline blue-black). 
In hardened sections such appearances might well be entirely 
absent, or at any rate so highly distorted as to earn only partial 
recognition.’ It may therefore, be desirable to refer to certain 
changes which fresh sections clearly show, drawing attention 
merely incidentally to the morbid conditions which the authors 
mentioned have described. 

An increase of the connective-tissue elements (accountable for 
the abnormal degree of coloration seen) is noticeable throughout 
the cortex in these sections, being especially remarkable in the 
peripheral layer, Small round cells are numerous there, as is 
stated by Rindfleisch, and by Ziegler, who says ‘‘ the disease of 
the pia mater extends to the cortex as a diffuse cellular inflam- 
mation.” But a far more striking feature of the peripheral layer, 
and one which these writers do not describe, is the other element 
of the connective-tissue—the “ flask-shaped”’ cell.2 Whereas, 
in healthy sections the cells so named are barely visible, in the 


Rindfleisch, Rokitansky, Cornil and Ranvier, Ziegler, Huguenin, R et 

1 Bart , Wernicke [Lehrbuch der Gehirnkrankheiten|; J. Seitz [Die 
Men quis Tuber losa der Erwachsenen). 

* Probably excellent results are attainable by the employment of Flem- 


ming’s Mixture (chrome-osmium acetic acid); but one would scarcely expect 
them to rival those obtained by the fresh method. 
* Bevan Lewis: Text-Book of Mental Diseases. 
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obtained with each section. Huguenin (Ziemssen’s “ 
peedia ”’) speaks of the adhesions existing between the ves 

the pia and the cortex, owing to which strips of the latter co1 
away on removal of the membrane; but the nature of the ad 
sions is not entered into. Fresh sections show that the vessel 
dipping into the cortex from the pia are connected on either sid 


= canglion-cells.’ 


present ones they are seen in large numbers, and each cell is 
deeply stained, of large size, and possessed of numerous pro- 
cesses (‘‘spider-cells”’), which form a meshwork with those from 
The morbid d velopm nt 


woven tissue formed of similar proc pider-« 
cannot be traced, in these specimens, deeper in the cortex t 
the third layer (that containing the large pyramidal c d 
inference is that the morbid proce ss had e pe ded its chi 

on the superficial parts of the brain ; yet Will appear la 

some of the specimens the large ‘‘ motor” cells presented chang 
from the normal, so that the deeper part of the grey matter | 
not entirely escaped. 

As regards the capillaries of the corte bl ( dividu 
prominent, and appear to be in excess. TT! the: € SO 
bably the case ; but doubtless many vessels barely distinguishable 
in the healthy cortex, by reason of th delicacy, are brou 
out when that part is the subject of inflammation Some can | 
seen in connection with clumps of small round cells—inflan 
tory foci, possibly of the nature of tubercle (but ilar clum] 
are to be seen in the cortex of the genera pa alytie, especiall 
when death has supervened at an acute stage of the d l 
Such foci of disease, together with vascular engorgement an 
minute extravasations, are described by all authors; here it nee 
only be remarked, in connection with the last-mx tioned, that i 
fresh sections, unless distilled wate be used in washil 
deposits of foreign material of yellowish-brow pp 2 OC 
and are highly suggestive of extravasations of blood, esp 
when the 5 adjoin a blood-vessel. 

The state of the nerve-cells claims more attention, for hithert« 
it does not appear to have received much. Huguenin says he 
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and further, to ‘‘ destruction of the nerve-elements,” consequent 
upon cellular infiltration of the cortex. Otherwise, I have been 

able to find particular mention of the condition of the nerve- 
cells. 

In the present case, the quality of the cortex is seen to vary 
considerably in the different sections. They were taken from 
the left paracentral lobule and from the left ascending frontal 
volution, near its upper end. Whereas in some sections the 

h their individual nerve-cells, are well-marked, 


cortical laye rs, Wit! 
l numerous processes can be seen streaming upward from the 
latter towards the pt riph¢ ry, in others the cortex can be roughly 


divided into three layers merely—a peripheral layer, of spider- 


cell mainly ; a central, of large ‘‘ motor cells,” and an inter- 
mediate, in which the cells would seem to be gravely implicated. 
This intermediate portion includes the pyramidal nerve-elements 
of the second and third layers of the normal cortex, and a great 


f ‘atively few cells in it are stunted, the 


hnumoper ot the compare 


ither invisible or quite short; are of 


ex-processes bein 
round or irregular shape, often showing merely a nucleus sur 
inded by a little cell-substance; are blurred and _ poorly 


d, although adjacent connective-tissue cells are deeply 

d; are, i fact, mere ghosts of their normal selves. 
xetween these diseased nerve-cells are the spider-cells before- 
itioned ; they are often to be scen in immediate contact with 
erve-cell, partly covering it, and still further by their pro 

( obscu * both cell and its apical prolongation. In some 


places an area of blurred and granular appearance surrounds 


t] pider-cell, and has around it the diseased pyramidal cells. 
Now if the views hitherto prevalent concerning the spider- 

cell be correct, there is nothing remarkable in the observation 

that, in an infl l tissue, an ¢ ilarged connective-tissue cell and 


seased nerve cell (common results of the inflammatory pro- 


Ci re in juxtaposition. but if the spider cell be regarded as 
‘distal ext of the lymphatic system,” a ‘‘ scavenger,’ 

the ob vation becomes noteworthy. In this case the 

} ler cells wei ! lark ubly clear and wi ll-develop 1; most of 

them, at any rate, showed no such signs of deterioration as are 


lent in old inflam latory st utes. Assuming, for the moment, 
that the views lately urged in regard to the function of these 


cells are correct, I apprehend that at the time of death they had 
but recently exceeded their normal rdle of depurating agents, and 
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begun to attack the essential elements (nerve-cells), and that the 
day of their own degeneration was as yet distant. In con- 
nection with this supposition the duration of the disorder may be 
considered; death occurred precisely three weeks after the 
earliest symptoms were noted. The case was in all respects 


typical clinically, and post-mortem the naked-eye appearances of 


the brain were quite characteristic. Caseous mesenteric glands 
also found. 

As extensive changes had taken place in the region of the 
hemisphere which borders the longitudinal fissure, it is highly 
probable that, in the neighbourhood of the Sylvian fissure, the 
evidence of disease was still more marked. Meningo-encepha- 
litis in the latter part would, of course, still further soften an 
already comparatively soft tissue; yet with due care fresh 
sections from this region could probably be obtained, in a case 
resembling the present, and should prove highly instructive. 





